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The following typographical and font conventions are used throughout this document.

Times New Roman

Timesitalics

Couri er

Couri er

Courier bold

Avrial italics

Standard font for the normal text of this manudl.

Used for emphasisin normal text. Also used for subsection titlesthat
appear in-line a the start of a paragraph.
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Indicates what the computer types. Command responses appear in
this font, aso ligings of files
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to acommand or the contents of an output line.
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1.0 Purpose and General Overview

1.1 What is sked?

sked isaninteractive program that hel psyou prepare schedulesfor VLBI observing sessions. You
can

enter an entire schedule interactively,

automaticaly have sk ed sdect scansfor you,

edit an existing schedule regardless of how it was generated, or
ligt, check, evauate and summarize any schedule.

sked isthefirg program you would runin preparation for aVLBI experiment. sked aso offers
aconvenient way to incorporate catalog information on sources, stations, and observing modes into
your schedule.

Asitsoutput, sk ed writesa“schedule file’ which is smply an ASCII file with different labeed
sections. Thisfile containsal the information needed to acquire VLBI data at dl network stations and
then process it a a VLBI correlator. The file format is described in detail in the Schedule File
Format manud. The convention isto name these fileswith a. skd extenson. It is anticipated that
the next release of sked will be aleto writeafilein VEX format.

Asinput,sked readsthe ASCII “schedulefile’. Thefollowing types of schedulefiles can be read
inosked:

I a. skd filewrittenby sked,
I a. dr g filewritten by PC- SCHED, or
I a. skd filewrittenin VEX forma by NRAO'ssched.

Whenyou arerunninginteractively, sk ed candisplay alist of dl the sourcesthat arevisibleat each
gation at the given time. This ads in sdecting the next observation. You can make plots of the
distribution of scans made o far, plot the distribution of sources on the sky, and display source
vishilities a a gtation during the day.
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sked canbe st up s0 that it automatically selects scans based on optimization criteria that you
gpecify. Themgjor criteriafor optimization are covariance and sky coverage. Among theminor criteria,
you can maximize the number of observations and minimize the time between scans. The automatic
scheduling feature was origindly developed by Heinz Steufmehl of the University of Bonn, Geodetic
Indtitute.

When you attempt to schedule anew scan, s k ed makessurethesourceisvisbleat al the sations
which are to participate in the scan and that the scan can be completed at dl ations. Caculations of
telescope pointing position and dewing time are computed gppropriately, taking into account motion
of the source during the dew. Source flux dengties and antenna sengitivities can be used, dong with
user-specified minimum SNRS, to compute scan times for each dtation automatically. Tape usage is
caculated, and sufficient timeisalowed for changing tapes and rewinding. Whether you use autometic
scan selection or manual scheduling, al of these festures of sked are fully used.

After you generate your schedule, the. skd fileis copied to a centrd server location where the
participating stations can access it eectronicaly. The stations download the file and then run the Field
System program dr udg to make contral files and listings for the experiment.

1.2 Definitions
Note the definition of these terms:

scan: A scan is the time period during which a network of stations observes the same source
smultaneoudy; possibly each gtationobservesfor adifferent length of time. A scan condtitutesoneline
in the $ SKED section of the schedule file. When you run sked interactively, you are scheduling one
scan each time you specify a source and network of stations to be scheduled. A scan begins at the
sametime a dl gations participating in the scan.

subnet: A subnet is a subset of the full network of sations that are participating in an experiment
sesson. The term “subnetting” usudly refers to geodetic schedules that makes use of many varying
subsets of gtations, frequently with subnets observing smultaneoudy.

observation: An observation is a single-basdine recording that would produce one dday point in
a data base for analysis. There may be, and usudly are, multiple observations for each scan. For
example, a 3-station scan produces 3 observations, a 4-station scan produces 6 observations.
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subconfiguration: A subconfigurationisagroup of scansthat could be scheduled at gpproximeately
the same time. Each of the scans in a subconfiguration is on a different source and with a different
subnet. During automatic scan selection sked considers many possible subconfigurations of the full
network as it decides which subconfiguration should be sdected. For example, with a 6-gation
network, some of the possible subconfigurationsinclude 1) al 6 stations observing the same source (1
scan, 15 observations), 2) 5 stations observing the same source (1 scan, 10 observations), 3) 4 Sations
observing one source, 2 stations observing another source (2 scans, 7 observations), 4) 2 stations
observing one source, 2 stations another, and 2 Sationsathird (3 scans, 3 observations). Each of these
possihilities, for each mutualy visible source or sources, constitutes a possible subconfiguration. For
a6-gtation network with moderate basdinelengths and afew dozen sourcesthere are usualy hundreds
of subconfigurations.

1.3 Distribution and Support

Thefiles necessary to ingtdl the HPUX/7000 versonof sked are avallable viaanonymousf t p
togem ni . gsfc. nasa. gov. Indructions for getting the files and ingtaling the program are
found in Section 5 of this manudl.

Only the HPUX/9000-700 version of the program is supported now. Older versionsof sk ed that
run on 300- and 800-series machines are not supported but they could till be used and will generate
compatible filesthat can be read by current versonsof sked anddr udg.

Questions, problems, and comments may be addressed at any timeto N. Vandenberg by sending
emaltonrv@em ni . gsfc. nasa. gov.

1.4 Compatibility with Earlier Schedule File Formats

There have been few changes in the format of the schedule file over the lifetime of sked. The
program remains backwards competible, that is, it can read and understand any of the old types of
schedules. Some parameter names have changed but the basic information about sources, stations,
observing modes, and scans should be read correctly into sked.

The schedule file format remains compatible with the requirements of the Mark I11A corrdator.
Extengons to the schedule file were made so as to introduce new sections or new lines that do not
affect the correlator software.
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2.0 User Guide

2.1 Running sked Interactively

2.1.1 Getting Started
Thesked program should be ingaled in adirectory that isin your searchpath, so you need only
type:

pronpt > sked

If you dready have a schedule file and are going to edit it you can specify the file name on the
command line, asin thisexample:

pronpt >sked ca036

If you do not give any extension (i.e. no period in the file name) then sked will assume anextension
of . skd for thefile. In the above example, sked looksfor afilenamed ca036. skd inthelocd
directory from which you are running.

If you did not type afile name on the command line, sked will prompt you for the name of a
schedulefile to be edited:

Schedule file name (blank if none, :: to quit):

If you are starting anew schedule, smply pressent er . Otherwise, typethe name of thefilethat holds
the schedule. If you do not type afile extenson, sked will assumethe extensonis. skd.

Any path name specified in a contral file (see page SKED-11) will be prepended to the file name
you type, unless you type an absol ute path name in response to the prompt. An absolute path nameis
recognized if you sart the file namewith the/ character. If you run under / user s/ xxx and you
want to access aschedulein cct ’sareayou would type:
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if none, :: to quit): /users/cct/ca036. skd
or
if none, :: to quit): ../cct/ca036.skd

If you don't have permisson to writeinthecct area, the schedule will be read-only and you won't
be able overwriteit. Y ou can, however, save it into an area where you do have permission to write.

If the schedule file has some observations in it, the garting date is picked up from the first
observetion. If thereis no schedulefile or if thereare no observationsinit, then you are prompted for
adarting date and time;

Starting date/time in formyydddhhnmss or yymmddhhnmss

Enter the date and time using ether date format (day of year or month and day). You will be
re-prompted if necessary until avalid date and time is entered. Examples:

Starting ... yydddhhmmss or yymmuddhhmss 960321160000
isequivalent to
Starting ... yydddhhmmss or yymmuddhhmss 96080160000

If you want to quit at this point, type: : instead:
Starting ... yydddhhmmss or yymmddhhnmss
and sked will finish,

2.1.2 On-line Help
Y ou can get help information by typing the command

?7?

A full page of dl commandsis displayed. Y ou candso get areminder of the syntax of any command
by typing the help command followed by the command you want help on. For example,

?? snr
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would display the syntax for thesnr command. At the end of this section starting on page SKED-16
there are ligs of the current sked hdp digplay and the full command syntax display and other syntax
information.

2.1.3 Selecting Sources, Stations, Frequencies

The commands to select sources, stations, and frequency codes from catalogs must be issued
interactively because cursor movements are used to indicate which items you want to seect from the
catalogs.

Start the sdlection with the command sour ces sel ect . A display will gopear at the top of
the screen with the names of dl the sourcesinthe sked cataog. To sdect asourceto beincludedin
your schedule, position the cursor over one of the letters in the source name and press any key. The
source name will be highlighted, indicating it has been selected. A source may be de-selected by
positioning the cursor onthe source name and pressing any key. The name will then return to normal.

CAUTION: You must use the h-j-k-I keysto
move the cursor and NOT the arrow keys.

When you have finished selecting sources, movethe cursor toEND SELECTI ON and press any
key. Y ou will then see the following:

SE - select entries for SKED

LI |ist selected entries so far

AB abort selection and return to SKED

OR - return with information fromoriginal SKED file
. - return to SKED

Type the two letters of the option you want at the > prompt. When you type : : , sked readsthe
source catalog and copies the entries for the sources you have sdected into ascratch file. The source
names and positions are aso retained in the program to be used for scheduling.

The commands to sdect stations and frequency codes are the same as for sources. Refer to the
discussion starting on page SKED-104 for details on which cataogs are read for which commands.
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2.1.4 Scheduling Observations

Observations (or, more properly, scans) are scheduled by typing the source name or number with
optional parameters that specify more details about how you want the scan to be observed. Refer to
the description of the/ (new scan) command.

2.1.5 Ending a Session

There are five commands available when you have completed your schedule or when you want to
end and save what you have done. Examples:

?ec test.skd (exit, creaste anew file named “test.skd”)

?er (exit, replace the current file)

?we xx.skd (write, creating anew filenamed xx. skd, and continuein sked)
?2wr (write, replacing previous verson, and continuein sked)

? ab (abort, do not save any changes)

Both of the commands that replace files ask for confirmation that you want to overwrite thefile. If the
file does not exi<t, an error message is printed.

Y ou can dways exit froms ked by aborting, in which case any changes you have made will have
no effect, unless you have issued awr  command during your session. If you have made any changes,
you will be prompted to confirm that you want to abandon them:

Changes have been nade. Are you sure you want to abort? (Y/N)

If you respond with n, then you are returned to sked. If you respond with y then the program re-
initidizes and prompts for a new schedulefile.

2.2 Automatic Scheduling

sked will sdect observations automatically depending on how certain switches, parameters, and
commandsare s&t up in the program. Therearetwo types of optimization: 1) optimizeto obtain uniform
sky coverage, or 2) optimize the determination of certain parameters based on covariance andysis. The
sky coverage switch overrides any specified parameters, i.e. when sky coverageisturned on then no
optimization by covariance is done even if some parameters are turned on. Refer to the discussion of
agorithms used in automatic scheduling starting on page SKED-115.
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The sequence of commands to begin autometic scheduling are discussed in this section. The main
commands that control automatic scheduling are the op and what sup commands; refer to their
descriptionsin section 3.0 for more discussion and examples.

2.2.1 Interactive setup

Thefird sep isto interactively set up the sources, stations, frequency codes, and parameters for
the schedule. Usethe sel ect optionwiththesour ces, st ati ons, frequenci es, ad
f I ux commands to gather this information from sked’s cataogs. For more details, refer to the
descriptions of these commands, to the previous section on interactive sdection (arting on page
SKED-4, and the catalog access logic discussion starting on page SKED-104.

Next examinethevauesof sked’spaanaeswiththepar anet er command, and changeany
that are desired to be different from the default. Refer to thediscusson of thepar anmet er command
for descriptions of each parameter. The parameters are defaulted to the most common vaues used in
typica geodetic schedules.

2.2.2 Set up optimization

Next st up the optimization criteria and parameters with the command op set . With this
command you specify whether you want to optimize for good sky coverage or for covariance
improvement. Refer to theop command description for information on what each switch means. When
you have finished setting switches, return to the program.

2.2.3 Select first scan(s)

The optimization process requires at least one scan to begin working from. Use the what sup
command to display the available sources at the experiment’ s sarting time and sdlect an initid source
to observe. Sdlect enough scans so that dl of the stations have at least one initiad observation.

2.2.4 Set up matrix of normal equations

Usethecommand op go to generate the matrix of norma equations for the few observationsin
the schedule so far. The automatic scan salection processwill be adding observationsto the matrix. Go
to thelast scaninthisinitid schedulewiththecommand| i st * sothat any new scanswill be added
at the end of the schedule.

2.2.5 Automatic scan selection or display
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At this point you can have sked begin to sdect scans automaticaly, or you can have sked
determine the possible choices and digplay them for your eva uation.

To digplay the possible choices, smply use the command what sup. Refer to the description of
the command in section 3.0 for information on what the diplays mean. Oncethe norma equationsare
st up, the what sup command will dways display the chart of highest-ranked subconfigurations.
Thefirst display of available sources can be suppressed with the command’ sno option. If you want
to see dl of the configurations that sked congders, turn on the subconfiguration display with
subcon on.

To have scans scheduled automatically, use the optiona time parameter with the what sup
command. For example, if your schedule starts at 16:00 UT, you could generate the first hour of the
experiment with thecommandwh _ no 170000. Aseach scan or group of scansis scheduled
they are displayed on the screen. When the time in the schedule reaches 17:00 UT the automatic
scheduling stops and the program’ s prompt returns.

While there isinaufficient information in the firs few scansto invert the matrix of norma equations,
sked automaticaly optimizes for sky coverage instead of parameters. When the matrix becomes
invertible, optimization is done for parameters. As each scan is selected sked prints a message
informing you of the type of optimization on which the selection was based. For atypica geodetic
schedule setup, 30 minutes to one hour of schedule time will be optimized for sky coverage before
optimization for parameters can art.

2.2.6 Generate a 24-hour schedule

An entire 24-hour schedule can be generated by issuing thewhat sup command with an ending
time 24 hours in the future. All output will gppear on your screen and the termina will be occupied for
the duration of the process. At the end of the time, you can examine the schedule with the | i st
command, summarizeit with sum etc.

The schedule generation process can aso be done in background by using re-directed input and
output, described in the next section.

2.3 Running in Batch Mode
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Youcanrun sked inabatich mode by directing it to take its input from an input file and to send
its output to alog file. This mode is useful when you are generating an entire schedule autometicaly,
aprocessthat can take up to severd hours. This section givesexamples of fileformatsthat you can use.

A sample command that will run sked non-interactively is the following:
pronpt >sked < ppnsl.input > ppnsl.log &

Thiswill direct sk ed totakeitsinput fromthefileppns 1. i nput and to send its output to thefile
ppnmsl. | og. The & at the end of the line tells the system to run the program in background.

The input file contains the commands you would have typed to sked if you ran the program
interactively. A sampleinput file might contain thefollowing commandsthet specify the schedulefileand
tell the program to generate a complete schedule:

ppnsl. skd Schedule file name, response to first prompt

op go Set up norma equations

list * Go to the end of the existing scans

what sup _ no 145160000 Tdls the program to generate scans automaticaly until
16:00 UT on day 145.

ec ppnsl. skd. auto Save the schedule and exit.

Refer to the descriptions of the individual commands (section 3.0) for the details of what these
commands do, and refer to the cookbook for automatic scheduling starting on page SKED-7.

Thelog filewill containdl of the display output generated by sked asitisrunning, i.e. what would

have appeared on the screen. Y ou can check the progress of the job by using the commandsnor e,
tail,greporl ess onthelogfile

2.4 Command Syntax Rules
Thesked promptis ? whenever sked isrequesting command input.
A sked command conggsof acommand namefollowed by sometimes optiond key words and/or

parameters. All commands and key words are full words which may be truncated to as many letters
as necessary for uniqueness.
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Either upper case or lower case is recognized for commands. All users type-ins, except for file
names, are converted to upper case before any action istaken. Because UNIX is case sengtive, file
names are taken exactly asthey are typed.

Commeand names, parameters which follow them, key words, and values must be separated by
spaces.

2.5 Control Files

sked readstwo control fileswhen it garts, the “ sysem” control file and your “persond” control
file These files specify paths and file names for catalog files, scraich areas, and printer scripts. Both
filesareidenticd in format and havethe samename, skedf . ct | . The system contral file resdesin
a directory specified a ingalation and is read when sked sarts. sked aso looks for a
skedf . ctl fileinthelocd directory from which the program is run. If the persond control file
exigs, any linesin it override the corresponding linesin the system control file.

Informetion in the contral file includes: locations of dl sked cataogs, directory for scratch files,
directory for schedule files, directory for dr udg output files, and printer commands or scripts. A
listing of the distributed system control file is on page SKED-131, and a sample persond control file
ison page SKED-147. Extensve comments are included in the system contral file regarding the types
of entries that can be made.

Y ou can control where your schedulefilesarewritten and wheres ke d getsitscatalog information
by having asked contral filein your directory.

An example of the use of the persond control file is the following. If you want the schedules you
writeto gointo asubdirectory nameds chedul es, you (userx x x ) would includetheselinesinyour
verson of the contral file:

$schedul es
[ user s/ xxx/ schedul es

If you wanted to use a separate source catalogwith just your favorites, you could includethelines:

$cat al ogs
source /users/ xxx/sources. n ne
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Persona catalog files should be used with caution because any updates to the system catalog files
will not be reflected in your persond copies.

2.6 Catalogs

sked readsfilescalled” catdogs’ to obtain source positions, station positions, antenna parameters,
frequency sequences, etc. Refer to the sked’s Catalog Files manud for information on the
contents of each catalog file and the formats of entries.

Thelocation of the system cata og filesis specified in the system contral file (see page SKED-131).
The location of persond catalog files, if any, is specified in the persond control file, described on page
SKED-147.

Cataogs are read only when you sdlect source, station, or frequencies for your schedule using the
commandssour ce sel ect,station select,orfrequency sel ect.Whenyou
leave sked and replace or create a schedule file, the selected catdog entries are written into your
schedule file. Theresfter when you enter sk ed with this schedule file the selections are read from the
schedule file and you need not access the catal ogs again unless you want to change any sdlections.

Refer to page SKED-104 for a discussion of catalog access logic.

2.7 Log File

sk ed writesalogfilewhileyou are running the program. Each of the commandsyou typeiswritten
into the file. The sked log file is named SKLnnnnn (nnnnn isthe 5-digit process id, pid, of the
sked run) and it islocated inthe scratch directory named inthes ked control file described above.
The pid is an id assigned to each UNIX process by the system. sked uses the pid for scratch file
names to ensure uniqueness. Thepar anet er | i st command will display the pid for the current
run. More information on scratch filesis found on page SKED-129.

The log file can be usad to recover from problems without having to start dl over. Thelog file can
be used with the input redirection capability of UNIX.

Before you use the log file to recover, you have to edit it so it will work properly withredirection.
The cursor sensing and setting does not work when redirecting input from afile. Therefore, the sources,
dations, and frequency selections have to be removed from the log file. The command sequencethat
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caused sked to “blow up’, if this happened, should aso be removed, otherwise, the same thing will
happen again. The lagt thing is to make sure there is a valid sequence of commands at the end of the
log file. If oneis not present, sked will receive a command error and will not exit properly. For
example, youcould add anec commandto savethefileandthena: : commandtoterminatesked.

To useredirection in UNIX, type asin the following example:

pronpt > sked < /tnp/ SKL12345
Remember that UNIX is case sendtive, and note that thelog file in /tmp starts with upper-case SKL.
2.8 Specifying a Time Range

The user indicates a particular scan by referring to the UT date and time at which the scan is
scheduled. The standard specification for the date/time conssts of a series of numbers representing
year, day of year, hours, minutes, and seconds in the format

yydddhhmrss (no spaces)

Example 95303192345
The individual numbers (yy, ddd, hh, nmand ss) may be omitted from the l€ft; for any
missng numbers, the program will assume the time values for the “current scan”. For example,

specifying 020000 means UT 02:00 on the current day.

Many commands reguire that atime range be specified. Time ranges may include specific dateltimes
asjust described, or one or more specia characters:.

indicates the time of the current scan
A indicates the first scan of the schedule
* indicates the end of the schedule
indicates the default time range, i.e. the entire schedule

A “timerange’ is specified by a combination of date/times:

start-stop or start#number
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where start and stop are either a date/time or specia character as described above, and #number

indicates the number of scans requested. If only a start is specified, the rest of the range is assumed
to be#1 so that only one scan isretrieved.

If start isnot pecified then the current date/time isassumed. Thismeansthat arange of #5 implies
. #5 in the complete syntax.

The default time range specificationis” - * that is, dl scans from beginning to end of the schedule.
The default time range is assumed if no time range is typed for those commands which require one
(except for thedel et e command). The underline character _ can be used as aplace-holder for the
default time range.

2.9 Specifying a Subnet of Stations

A subset of the full network of stations may be specified by listing the 2-character station IDs,
optionally separated by dashes. For example:

gn- kp-oh or gnkpoh

Only thefirst character of eachgtation ID needsto be specified if thereisno ambiguity, otherwise you
must use 2-letter IDsfor dl stations. The example above could also be typed:

g-k-o0

If the IDs are not separated by dashes, then sked fird triestointerpret the String asaseries of 2-
letter IDs. If this generates an error, then sked tries an interpretation as 1-letter IDs. The fully
unambiguous specification uses 2-letter IDs and dashes.

2.10 Interface to solve

The sked- sol ve interface isimplemented in a program cdled sskedh. sskedh loads
information generated by sked' ssol ve command into aset of sol ve work filesfor useina
smulaionandyss. Theuser thenrunss ol v e ininteractive or batch modeto set up parameterizations
and start the least squares processng.
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Refer to the description of the sol ve command in Section 3.0 for a description of what the
command does and how to run sskedh.

2.11 Observing Satellites

Observations of satellites can be scheduled by sked if the appropriate orbital elements are
provided in the source list. When sked recognizes that a satdlliteisthe source, it caculates the current
position of the satellite on the sky and schedules it or checks it using that pogtion. It is l€eft to the
observing antenna to track the satellite gppropriately. Scheduling satelliteswith sked has not been
extensvedy tested so users are asked to use caution and to report any gpparent problems with the
program or caculations.

Following are the steps to be taken to use satellites as sources in sked.

1) Make room. Ensurethat you have enough room for the satellite sources by checking the file
i ncl ude/ skparm ft ni forthe number of orbiting sources, specifiedin MAX_SAT. Please
note the comments in the file about changes you may have to maketo MAX _CEL or MAX_SOR,
depending on the number of satellites you want to schedule.

2) Edit sourcecatalog. You will need to make entriesin thefile that you are going to use as your
source catdog to include the satellite orbital ements. If you are going to observe ceestid sources as
well as satdllites, you can copy the source catalog you normally use and add the appropriate satellite's
entriesto it with the editor. Satdllites are identified by thekey word ORBI T that appears asthefirst
name on the line. These lines may be placed anywhere in the source catalog file and will be sorted by
sked into celestid and satdlite types after sdlection.

The format of satellite entries in the source catalog is described in the sked’ s Cat al ogs
manud and inthe Standard Schedule File Format manud.

3) Edit flux catalog. Ifyouaregoingtohavesked caculate scan lengths you should make an
entry in the flux catalog for the satdlite. Satellitesaretypicaly smal, very strong sources and so ahigh
flux dendty and a basdline mode might be gppropriate. An entry might look like:

Satel -1 X
S

0.0 100.0 13000.0
Satel -1 0.

0O 100.0 13000.0

Entriesfor satdlite fluxes may be placed anywhere in the catalog Snce matching is done by name.
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4) Edit control file. Edityourskedf . ct| contral fileto point to the source catalog and flux
catdog files that you just edited.

5) Run sked. Now you canrun sked, and when you sdect sources you will see the satdlite
namesinthelist of available sources. Sdlect asatdlite source just as you would any other source. Y ou
can mix sadlite and cdedtiad sourcesin the same schedule.

Whenyou ligt sourceswith the command sourcelist the celestia sourceswill be listed first followed
by the satellites. Regardless of where the satdllites appeared in the source catalog, they are dways
placedinsked a the end of the list of sources.

Schedule observations on the satellitesjust as you would for any other source. If you use ahigh flux
dengity for the satellite (as suggested in 3 above) then you may get overflows (****) in the SNR and
flux fieldsin some displays. This meansthe SNR is greater than 9999 or the flux dendty was greeter
than 99.9. Because satellites are observed infrequently the size of these fields was not changed so that
the displays for celestia sources are not too spread out.

The smpleminded calculations done for the mut ual vi s command only find the fird time the
source rises and sets during the UT day at astation. If the satellite has several passes each day then
the display from this command will not be complete. However, recdl that the caculations done for
scheduling and checking are aways correct and complete.

The pre-calculations for source risng and setting times are not done for satellites, rather the exact
position of the satdllite is caculated whenever it is scheduled to be observed.
2.11 Reference Summary of sked Commands and Parameters

The following pages contain tablesliding dl of sked’scommands, adescription of the command
parameters, and the default values.
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Command Elements

source Source name or number or __ for dl, minimum matching on source name

station 2-character gation ID or _ for dl

subnet Ligt of 2-character IDs, optionaly separated by - , e.g. gh- kp- oh. Only the first
character may be usad if it isunique

range start- stop or start#¥number or _ for dl, start and stop may be:
dddhhmmss (if ddd missing, assumed current day)
A (first observation of schedule) . (current observation day-time)
* (end of schedule)

time dddhhmmss (if ddd missing, assumed to be current day)

parm Parameter name, e.g. dur at i on

value Vauefor aparameter (integer, red, or character)

number An integer number

Default Parameter Values
(liinggenerated by par | i st al | command)

Par amet er val ues for experinment

Current SNR paraneter val ues:

VSCAN Y (conpute scan | engths) M NSCAN 90sec (min. scan | ength)
MODSCAN 10sec (nodul ar unit of scan) CORSYNCH O (corr. tape sync tine)
M NSUBNET O (m n. subnet size)

Current Procedure paraneter val ues:

PREOB PREOB (pre-obs. procedure) M DOB MDOB (md-obs. procedure)
POSTOB POSTOB (post-obs. procedure) PREPASS Osec (accomm tape pass)
CHANGE 420sec (tape change tine) SOURCE 5sec (SOURCE conmand ti me)

SETUP 20sec (MkIIIl setup procedure) M DTP 10sec (M DTP procedure tine)
CALI BRATI ON 10sec (tine before obs.) DURATION 196sec (default scan tine)

HEAD 6sec (HEAD conmand time) PARI TY 70sec (parity check proc.)
TAPETM  1sec (TAPE conmand ti ne) IDLE Osec (idle time after obs.)
Current Ceneral paraneter val ues:

SUBNET

PRFLAG YYYN (required procedures) MODULAR 10sec (start time mark)
M N MJM  Osec (tine between obs.) L OOKAHEAD Om n (for WHATSUP)
SYNCHRONI ZE OFF (tape synchronization) SNR AUTO (reject for | ow SNR)

W DTH Ocolums (wi dth of screen) VIS SUB (subnet source visibility)
CONFIRM Y (ask before addi ng obs) FREQUENCY SX (default freq. code)
SUNDI S 15deg (min. distance from sun) Schedule file: [t mp/ SKS29925
Process ID: 29925 sked version: 970415
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Printer commands: |skvega, |skpvega

Current yyddd: 97090 (1997.25) ( 10539 MID, MON. 31MAR.)
Greenwi ch sidereal tine: 4:36:15.20 (16: 0: 0 UM
Sun's RA and DEC Oh 40.4m 4d 20.6
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sked Command Summary
? [command] Syntax for command
|/ source (optional parameters) st art time Insert anew scan
subnet subnetcabl e stnc*w]
! Execute a command shell
abort Abandon al changes
add range station Add station to scan
autoshi ft [range [t ape [ station]*ti me ]] Shift sart times, tepe
back [ number ] Back up in the schedule
baseline[on[part ]*of f ] Ligtings by basdine
check [range [i dl e value]] Check scheduled scans
current List current scan
del et e range Delete scan range
ear | y [ station value ...] S, ligt early tape start
ec orer [filename] Exit, create or replace
el evat i on [ station value ...] Sat, digplay d. limits
flux sel ect [catalog] *I|i st SHedt, lig fluxes
frequenci es sel ect *li st Sdect, list frequencies
init Initialize tape footages
I i st [range [ source [ subnet[ ellim ]]]] List scans
max Lig maximum array Szes
modi fy Edit current scan
mut ual vi s [source[subnet]t ot al *xyazel *pol ]]] | Display mutud visibility
next [ number ] List next scan(s)
optim ze[set *list *go] St list opt. parameters
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parameters [list [snr *procedure*
general *al |l ]] *name value ...

List or set parameters

pr evi ous [ number ]

List previous observations

printl orprintp][file*print]

Print, landscape or portrait

renove range station

Remove gation from schedule

result [fe*corr *cov ]

Display f.e. or matrices

scan [ source value ... ]

S, ligt scan lengths

sitevis
[source[subnet[l i ne*xyazel *pol azel ]]]

Display station visibility

snr [subnetband value * mar gi n band value]

Set, display SNRs

sol ve [file]

Generaefile with partias

sources sel ect *li st *pl ot

Select, digplay sources

stations sel ect *li st

Sdect, display dations

subcon [on *of f ] Subconfiguration display
sunmmary [ range [ source [ subnet[stat s * Print or plot summary of scans
line*xyazel *pol azel *el *az*basel i ne*fil e*
hi st *snr [ xmin xmax ymin ymax ]]]]]
t agal ong range station [ station | Add dation to schedule

t ape [ station value ...]

St lig tape motion type

tinmelineon*off

St timeline display

uni t [print*screen*filefappend*overwrite]]

Change output device

unt ag range

Remove any bad observations

vl ba

Toggle full-observe mode

vscan [ source [ subnet]]

Display var. scan lengths

we orwr [ file ]

Write, create or replace

what sup [subnet[ful | *no *m n [time]]]

Display sources “up”

SKED-20
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xli st [on*of f *f eet *azel *dur *snr *max*f | ux | Extended list options

]

xnew|[ on*of f *base*snr *sef d*f | ux ] New scan extended lists

2.11 sked’s Time Line

Ant enna action: ---- 0N source --><--------- Tslew -------. . ... ... ><-- 0n source
----- >
SKED par anet er: --DUR--->I DLE SOURCE <------ Tproc ------ > ... CAL DUR
| DLE
Procedure nane: M DOB POSTOB SOURCE <---- see table ---> ... PREOB M DOB
POSTOB
Time line events: 8 (al) Start scan 8(a2)
Start scan
Tape action: 8 Stop recording Stop recording
8

8 Start slewi ng to next source 8 Must be on

source now
8 Start set-up procedures
8 Conpl ete set-up
procedures
8 (b) Start
tape noving
Tslew = time required to slew to the next source
Tproc = M DTAPE + CHANGE + PREPASS + PARITY + spin + SETUP + HEAD
Tmax = MAX (Tslew, Tproc + MAX(EARLY-CAL,0), M N MUM
T(a2) = T(al) + DUR + TAPE + IDLE + SOURCE + Tmax + CAL + TAPE

The start time for a new scan, T(a2), is determ ned by the equations
above. The words used in the equations are the SKED paraneter nanmes found
inthe first colum of the table. The tinmes for each of the paraneters
given in the equations are actually used only when the conditions listed
under the Comments colum are net. For exanple, the tinme specified for
CHANGE is only added in when a new tape is called for, otherwise it has a
zero value in the equation.

SKED par aneter Procedure nane Coments

DUR M DOB Duration of scan

| DLE POSTOB Post -scan cal i bration

TAPE ET, TAPE St op tape, record footage

SOURCE SOURCE Set up for new source and begin sl ew ng
M DTAPE M DTP Used when tape changes direction.
CHANGE UNLOD, READY Used when changi ng tape.
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PREPASS ( P3) PREPASS Used to prepass the tape before recording.

PARI TY (P2) CHECK2C1, 2 Check parity on first scan of a pass.

spin time FASTF, FASTR Spin tape at high speed to new footage. Used
when needed to position the tape.

SETUP (P1) SX2C1, 2 Used to set up nodul es before every scan.

HEAD HEAD Used only when the heads nove to a new pass.

PRFLAG n/a If flags P1, P2, P3 are "Y" the corresponding
procedures are used as noted. If flags are "N
the correspondi ng procedure i s never used.

EARLY n/ a Start tape noving before scan start, EARLY =
T(a2) - T(b).

CAL PREOB Pre-scan calibration.

M NI MUM n/ a M nimumti me between scans.
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3.0 sked’s Commands

This section contains detailed descriptions of each of sked’scommands. Each command appears
on a separate page, in aphabetica order.

The syntax for each command uses the same typographica conventions established for this entire
document. In addition, the following symbols are used:
* Means“or”, i.e. choose one of theitems on ether side of the symbal.

[] Theitemin the bracketsis optional and may be omitted.
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?7?

Syntax: ?7? [ command name ]

Thisisthe help command. Typing the command with no parameterswill givealist of thecommands
and their descriptions. If the help command is followed by a command name, a brief reminder of the
gyntax of that command is displayed.

The display from the command ? is as shown below:

?? <comuand>
|

ADD

BACK
CHECK
DELETE
EARLY
FLUX

INIT

MAX
MUTUALVI S
OPTI M ZATI ON
PREVI QUS
PRI NTP
RESULT

SI TEVI S
SOLVE
STATI ONS
SUMVARY
TAPE

UNIT
VLBA

WC or WR
XLI ST

Info for <command>
Execute a command shel
Add station to scan
Back up in the schedul e
Check schedul e

Del ete scan

Set or list early start
Sel ect, list fluxes
Initialize tape data
Max paraneter val ues

Di spl ay mutual vis.

Set, list op paranmeters
Li st previous scan
Print file - portrait
Display fe or matrices
Di splay station vis.
Make output for solve
Select, list stations
Print/plot summary

Set or list tape notion
Change out put device
Toggl e full-obs. node
Wite,create or replace
Ext ended | i stings

/| <source>
ABORT
AUTGSHI FT
BASELI NE
CURRENT
EC or ER
ELEVATI ON
FREQUENCI ES
LI ST

MODI FY
NEXT
PARAMETERS
PRI NTL
REMOVE
SCAN

SNR
SOURCES
SUBCON
TAGALONG
Tl MELI NE
UNTAG
VSCAN
VWHATSUP
XNEW

I nsert new scan
Abandon al |l changes
Shift start tines,tape
Li stings by baseline
Li st current scan

Exit, create or replace
Set or list el limts
Select, list freq. code

Li st scans
Modi fy current scan

Li st next scan
Set or |list paraneters
Print file - |andscape

Renpve station

Set, list scan | engths
Set, list SNRs, margins
Sel.,list,plot sources

Set subconfig display
Add station to scans
Set tinme line display
Renpove any bad obs.
Vari abl e scan | engths
Di spl ay sources 'up'
New scan extended |i st

(Conmands may be abbreviated so | ong as they are unique)

Examples of the display for individual commands are:

?7? wh

SKED-24
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WHATSUP [ <subnet> [FULL| M N| NO [<tinme>]]]
?2? i

LI ST [ <range> [<source> [<subnet> [<ellinp]]]]

<range> i s <start>-<stop> or <start>#<nunber>

<start>, <stop> are yydddhhmmss or ~(top), .(current),

*(end)

? ? sou

SOURCES SELECT | LIST | PLOT
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/ source

Syntax: / source [st art time subnet subnetcabl e stnc*w
dur ati onvalue cal i brati on value pr eob value
m dob valuei dl e value post ob value f r equency value]

Thisisthe “new scan” command. source may be a source name or number. Minimum matching
is done on the source name. The/ isoptiond if asource number istyped asthe command. The key
words(st art ,subnet ,cabl e, parameter names) followed by value may appear inany order
falowingthesource. A new observation, if it isvaid, will be inserted into the schedule in time order.
Refer to page SKED-111 for an outline of the algorithm used to schedule a new scan.

The parameters which pertain to this scan may be specified, in which case they will override, for
this observation only, the default values st viathe par anmet er s, scan, and snr commands.
The parameterswhich may be specified for asnglescanaredur at i on,cal i brati on,i dl e,
frequency, preob, m dob, post ob, and subnet. Refer to the description of the
par amet er s command for a description of these parameters.

After you type the command, sked displays current and expected footages, tape spin time, ide
time, dewing, durations and (if parameter vscan is y) matrix displays of SNRs, observed flux,
projected basdine lengths, and effective SEFDs. An example of the digplay that might appear when
a new source is scheduled is shown at the end of this command description. Y ou can suppress the
matrix displays with the command x new.

If the parameterconf i r missettoy, user OK isrequested before scheduling, otherwisethe scan
is scheduled without asking.

If the parameter vscan isset toy, scan lengths are calculated using SNIRS, source models, and
station sengtivities. Matrix digplays show predicted SNRs by basdline and observed fluxesby basdine,
and the projected basdlinelengths. Refer to page SKED-113 for adiscussion of how the observed flux
is calculated. If vscan isn, scan lengths as set with the scan command are used. No further
displays are shown.

SKED-26 August 1, 1999



Mark IV Software Documentation sked

The parametervi s settosub indicatesthat it isacceptablefor asubset of the stationsto observe
the source and then gtations are dropped one by one until al remaining can seethe source. If vi s is
al | , al subnet stations must be able to see the source before the scan is acceptable.

Ifdur isspecifiedin thiscommand then that scan duration isused for al sationsregardless of what
vaueswere set withthescan or snr commands.

If parameter snr isaut o, Sationsthat cannot detect the source because of inadequate sengtivity
are automaticaly dropped from the scan. If parametersnr isman, user approval isrequested before
dropping Stations.

If the specified source will risea agtation withinthel ookahead parameter time, user approva
isrequested before sked will delay the sart of the scan until the source rises.

The cable wrap on which a certain telescope should be positioned for this scan may be forced by
typing the key wordcabl e followed by the station identifier and the code for thewrap (¢ or w, see
page SKED-103) withno spaces between thesetwo characters. If the cablewrap isnot specified, the
program choosesthe shortest move. Thisfeature should be used with caution because thereis currently
no method for getting the requested cable wrap to most antenna controllers.

The subnet of stations you want to participate in this scan may be specified with the key word
subnet, followed by alist of Sationidentifiers (no gpaces between identifiers). Thisisthe way to
schedule a scan with fewer than the full set of sations for which the sourceis“up”. If asubnet is not
specified, the stations in the default subnet (specified with the parameter subnet ) are scheduled for
the scan.

If tape usage is synchronized (parameter synchr oni ze on), then tape footage counters are
automaticaly aigned so that each station participating in the scan recordsits data beginning at the same
footage count. If tape usage is not being synchronized synchr oni ze of f), then the next
avalable space on the tape at each station is used. In either case, the time required to spin the tape to
the proper location, if any, is taken into account. Refer to page SKED-102 for a discussion of the
implementation of subnetting.

The gart time can be explicitly specified with st ar t ; refer to page SKED-13 for the format of
the time specification. If a start timeis specified, no checks are made to ensure that adequate timeis
alowed for tape spin and dewing, dthough the usua checks for the source being up and adequate
SNR aremade. If thedtart timeisnot specified, the program will automaticaly compute agtart time
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usng the required dewing time, any necessary tape spin or changetime, and the default time parameter
nodul ar . Refer to page SKED-20 for the agorithm used to compute a new dart time.

If the new scan cannot be made, the reason will be reported and the scan will not be scheduled by
sked. For example, if thesourceisnot up (i.e. not mutudly visible) for the duration of the scan, it will
not be scheduled. It isaso an error to attempt to change observing modesin the middle of atape pass.
Refer to page SKED-103 for adiscussion of “valid scan”.

The following is a sample program output for scheduling a new scan on source number 4. The
parameters which affect the results of this command were sst asfollows vscan y, snr aut o,
vi s sub. Thexnew option was set to on so that al the matrices are displayed.

? 4

Checki ng new observati on on 0059+581 at FT KK GN W
NEWOB09 - Source outside limts at KOKEE

Checki ng new observati on on 0059+581 at FT GN W

FT GN wz
Prev. end: 1F03375 1F03375 1F03375
New start: 1F03375 1F03375 1F03375
Spin/run (ft): of t of t of t
(sec): Osec Osec Osec
Sl ewi ng(m n): 1.8 1.0 . 8
Idle tinme: 0: 00 0: 16 0: 16
Dur ati ons: 176 108 176
Observation start tine: 18: 02: 09
SNR by basel i ne:
X- band S- band
FT GN FT GN
GN 22 GN 15
W 33 43 W 15 24
Cbserved flux by baseline:
X- band S- band
FT GN FT GN
GN 1.2 GN . 8
w 1.2 1.2 w2 . 8 . 8
Proj ected baseline |lengths (km:
FT GN
GN 5873.

W 5916. 6208.
SEFDs (* = adjusted for elevation):
FT GN wz
El evation 19.4 35.3 79. 2
X-band 3000.0 933. 1* 750. 4*
S- band 3000.0 631.7* 1116. 3*
Subnet: FT- G\- WZ-
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OK? (N to abandon the observation, anything else to accept)
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Syntax: !

This command lets you escape to the csh command interpreter whiles k ed sitsback and waitsfor
you to finish. Y ou can exit from the shell and get back into sked by typing ether "D or exi t .
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abort
Syntax: abort
This command purgesthe working and scratch filesand preparesto exit. Theorigind filewhichwas

being edited, if any, isleft intact.

If any changes were made in the schedule, you are asked to confirm the abort command.
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add

Syntax: add range station

Thiscommand alowsyou to add astation to arange of scans, regardless, no error checking. Tape
footage isinitidized on the first observation and automatically computed for subsequent observations
intherange.

Refer to page SKED-17 for the syntax of range and station.

Theadd commandisdifferent fromt agal ong inwhich the new dation is checked beforeit is
added tothe scan.add givesyou moreflexibility by |etting you assign the new gation to aspecific scan
or range of scans.
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autoshift

Syntax: autoshift [range[tape [station]*ti me]]

Thiscommandisidentica infunctiontothec heck command except that it automaticdly shiftsthe
start time and/or tape status of each scan as necessary to optimizethe schedule. If an scan wasinserted
or deleted, this command can be used to adjust al the times and/or tape usage after the editing. Refer
to the timeline on page SKED-20 for how sked computes the new gart time.

When beginning the time and tgpe caculaions, sk ed assumesthat thefirst scan it encounters for
each station is acceptable and that those following are to be edited if needed. If a non-vaid scan is
encountered, for example if a source ends up not being mutudly visble due to the time shifting, then
the autoshifting processisterminated. The user must decide what to do about these Situations. See page
SKED-103 for discussion of avaid scan.

Refer to page SKED-17 for adescription of range and station.

If nothing is specified after the range, then both start times and tape usage are adjusted as
necessary. If t ape isspecified, then only the tape usage is adjusted and the start times are | eft done.
Tape usage is adjusted for the specified gation, or for dl gations if none is specified. Adjugting the
tapes for a subnet is not implemented.

Ift i me isgpecified, then only the gtart times will be adjusted and the tape usage will remain asit
was. Note that you could end up with an impossible schedule by shifting only the time or tape use:
caution is advised.

If autoshifting ends because of an error, such as a source not being up at a sation, the last scan
listed before the message END OF AUTOCHECKI NGisnot avadid scan. The time of this scan is
the time that would be appropriate for al stations except for the onein error. sked backs up to the
previous scan and ligs it as the most recent valid scan.

Messages detaling the problems which may occur are typed out before the offending scan is
displayed. Duringchecking, aut oshi f t ingandt agingtheassumptionismadethat the previous
scanwhich was listed has passed ingpection and is problem-free. Thiswill betruewithaut oshi f t
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gnce it will adjusgt the sart time and tape usage as required for a “correct” scan, and it will quit if it
cannot handle a problem.
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back

Syntax: back [ humber ]

This command liststhe Single scan which occursnumber observations beforethe current one. This
then becomes the new current scan. Default for number is 1, which will lig the scan immediatdy

preceding the current one. If the current scan is less than number scans from the beginning of the
schedule, the first scan in the scheduleis listed.

The back command moves you backwards through the schedule and establishes a new current
scan. Itissmilar tothenext command which moves you forward in the schedule.

This command can be dow in execution becauses k e d goesback to the beginning of the schedule
and then reads forward to the requested scan.
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baseline

Syntax: basel ine[on[part ]*off ]

This command controls a flag which determines which observations will appear withthel i st
next, current, previous, andsumrmary commands.

If basel i ne isof f (thisis the default setting), a scan is listed if &t |east one of the Sations
gpecified in the ligting request (or the stations in the default subnet if none are specified), is scheduled
for that scan.

If basel i neison, ascanisliged only if every gation in the specified subnet is scheduled to
participate in that scan.

If basel i neison, withpart specified, ascanisincluded only if at least two Sationsin the
specified subnet are scheduled to participate in that scan.

If the command isissued with no argument, its value Smply toggles between on andof f , withan
accompanying message indicating its new setting.
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check

Syntax: check [range [i dl e value]]

Each of the scans in the time range is checked for vadidity. If a scan cannot be made, a message
giving the reason is printed. No modifications are made to the schedule. See page SKED-103 and the
description of the aut oshi f t command for additiona discusson. See page SKED-17 for the

gyntax of range.

Withthei dl e option, sk ed displaystheamount of timefor which agtation isidle between scans.
The value parameter can be used to specify the minimum amount of idle time there must be before
amessage is displayed. value isin seconds. This option is ussful for checking whether any “holes’
have been |eft in the schedule after editing or shifting it.

Refer to page SKED-103 for a discussion of thethingssked checks for avaid scan. Messages
detailing the problems which may occur are typed out before the offending scan is displayed. During
checking,aut oshi ftingadt agingtheassumption ismadethat the previous observation which
was listed has passed ingpection and is problem-free. check does not make any changes to the
schedule but, in effect, checks trangtions between pairs of observations.

If thet i mel i ne command switch ison then detailed information on the art time calculations
are displayed.
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current

Syntax: current

This command ligts the current scan. It isequivaent tothesyntax | i st ., but is provided as a
separate command for convenience.
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delete

Syntax: del et e range

This command will delete the specified time range of scans from the schedule. After the deletionis
completed, the current scan becomes the one just before the first deleted scan. This enables the user
to sart inserting new scans. The del et e command isthe only one for which the range does not
default to the entire schedule. For this command, a time range must be specified. Refer to page
SKED-13 for adescription of the time formats.

Thefirgt scan deleted isthe one whose sart timeisequal to or grester than therange dartingtime.
The last scan deleted is the next one found after the range ending time.
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early
Syntax: ear | y [ station value station value ... ]

With this command you set the early tape sart time that you want to use a each sation. Theearly
gart for a station is defaulted to O seconds when the dtation is first selected from the catalog.
Theregfter, the vaues st with this command are remembered even if you sdlect another station or

de-sdect a gtation.

Refer to page SKED-17 for the syntax of station. The early sart value isin integer seconds.

If only the command name is typed, the current early start times are displayed. Sample:

| D STATI ON EARLY START(sec)
FD FD-VLBA 30
GC G LCREEK 30
LA LA-VLBA 30
06 ONSALAG0O 30
W WESTFORD 30

The early start vaues are written into the $PARAM section of the schedule filewhentheer , ec,
wr , or we command is executed and the limits are then automaticdly set when the same schedulefile
is accessed again. The vaues appear on linesthat beginwith EARLY _START.

The vaue of the early dart for the first station in the schedule is dso written into the $PARAM
sectionof the schedulefilewith the key word EARL Y, for compatibility withtheMark I11A correlators.
Please remember that the Mark I11A corrdators support only a single vaues of early start for a
schedule. Implementation of individua values for early start for each station was added to sked in
anticipation of the requirements of the VEX format which alows this fegture.
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ec, er

Syntax: ec new-file-name
er [ existing-file-name ]

Thisisthe standard exit command. With theec command (exit, create), a new fileis created with
the name supplied, and thefile being edited isleft asit was. Withtheer command (exit, replace), the
file being edited (or the file named in this command) is replaced by the edited verson just produced
inthissked sesson.

Before exiting, s k ed readsthrough the schedulefile and checksthat al of the sourcesand Sations
you have scheduled are currently sdlected. If not, an error message is printed and you will be asked
whether you wish to exit anyway, saving the schedule file asis. If possible, you should complete
seections before exiting. Y ou can dways exit usng abor t .

For theer command, you are asked if you want to replace thefile. Only ay or n is accepted as
aresponsg, i.e. thereis no defaullt.

The current parameter vauesfor the quantitiesin the $EXPER and $PARAM sections are dways
writteninto the output file. Other sectionsare re-written froms k ed’ sscratch filesonly if achangehas
been made, that is, salection has been done or new scans have been added. Unchanged sections are
copied in ther entirety from the origind file.

Withbother and ec, vdid accessto thefile is checked. The path given in the contrdl file, if any,
is pre-pended to the file name you specify in this command. Refer to page SKED-11 for adiscusson
of control files.

To saveintermediate versons of ascheduling session without exiting from the current schedule, use
thewc or wr command.
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elevation

Syntax: el evat i on [ station value station value ... ]

This command alows you to set the horizon limit you want to use at each station. One value,
condant for al azimuths, may be specified. The vaue specified with this command is separate from,
and is checked in addition to, the antenna's physica limits and horizon mask. The physca antenna
limits and the horizon mask are disolayed withthest at i ons | i st command.

All valuesfor station elevations are defaulted to 5 degrees when the station isfirst selected from the
catdog. Theredfter, the va ues set with thiscommand are remembered evenif you select another station
or de-select a station.

Refer to page SKED-17 for the syntax of station. The evation value isin decima degrees.

If only the command name is typed, the current elevation limits are displayed. Sample:

| D
FD
AL
KK
LA
6
W\E
wZ

STATION EL LIM T(deg)

FD- VLBA 3.0
G LCREEK 5.0
KAUAI 3.0
LA- VLBA 3.0
ONSALAG60 5.0
VWESTFORD 4.5
VWETTZELL 3.0

The devation limit values are written into the $ PARAM section of the schedulefilewhentheer ,
ec,w , or wc command isexecuted and thelimitsare then automaticaly set when the same schedule
fileis accessed again.
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flux

Syntax: fl ux sel ect [catalog] *I| i st

This command will read source fluxes from the flux catdog with sel ect orwill | i st those
previoudy selected.

If catalog is pecified, aflux cataog is opened with the same file name as the default flux catalog
(as found in the contral file) plus catalog as extenson. For example, if the sandard flux cataog is
named / usr/ | ocal / cat al ogs/ fl ux. cat, but you type the command f | ux sel
nmobi | e, thenafilenamed/ usr/ | ocal / cat al ogs/ fl ux. cat. nobi | e isopened.

Refer to the sked’s Catalogs manud for the format of the flux catalog file. Refer to page
SKED-104 for information about cata og access. Theflux cata og containsflux dengtiesand Gaussan
modds for each source. Refer to page SKED-113 for a discussion of how the observed flux is
caculated.

A fragment of asamplelisting is given below.

# Sour ce Band Type Base Flux Base Flux Base Fl ux
Fl ux Maj Ax Ratio PA Of1l Of2

11 0016+731 X M 1.5 .3 1.0 0 .0 .0
S M 1.5 1.4 1.0 .0 .0 .0
2 2 0048-097 X M 1.2 .4 1.0 .0 .0 .0
S M 1.0 1.2 1.0 0 0 .0
3 3 0059+581 X B .0 3.5 5300.0
S B .0 2.0 5300.0
4 4 0119+041 X M 1.5 .5 1.0 0 .0 0
S M 1.2 1.4 1.0 0 .0 0

In the above listing, a Type of M means this is a gaussan modd, and B means a basdine-
dependent step function. For most sources, the flux density (FI ux) and sourcesize(Maj Ax) arethe
primary indicators of the source' s strength. On long baselines, sources that are more extended will
produce less observed flux. Use the commandv s can source to see what the observed flux will be
on the basdlines in your schedule.
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Refer tothesked’s Catalogs manud for adetalled description of the fiddsin thisligting.
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frequencies
Syntax: frequenci es sel ect *li st [subnet]

This command alows the user to select from a catdog a frequency sequence, actudly the entire
observing mode. Withthesel ect option you interactively select observing modes from the modes
catdog. sked opens the catalog as specified in the control file, and displays the mode names and
associated information found there.

CAUTION: You must use the h-j-k-I keysto
move the cursor and NOT the arrow keys.

If two observing modes with the same 2-letter code are sdlected, the second character of
subsequent codes is changed. For example, if a mode with code SX is chosen more than once, the
second SX mode will become S2, the third S3, and so on. It is unusua for a sngle geodesy
experiment to have more than one observing mode.

Station selection must be donefirgt in order for sked to retrieve the correct receiver setups, IFs
and LOs, track assgnments, and head positions from their respective catalogs. After the mode is
selected, sked reads from the catdlog filesf r eq. cat , r x. cat,l oi f. cat,rec. cat,
tracks. cat, and hdpos. cat . See page SKED-104 for further discussion about catalog
access. Refer to sked’s Catalog manud for descriptions of the catdog file formats.

After sdlection, the default frequency sequenceinthepar anmet er s command is set to the first
selected code.

Thel i st option disolays asummary of the observing mode. Thecompletelist of frequenciesfor
asubnet of stations can aso be displayed. Sample ligtings:

?freq |ist
Name Code
NECS- VB  NwW
Recor di ng node setup for:
FORTLEZA KOKEE M AM 20 NRAC20 WETTZELL
Mode Tot. Rate Tot . BandW #chan #bits Barrel
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C 56. 000 Moits 28.000 MHz 14 1 NONE
Chan. BW #Subpasses Tracks(*fan) Tot.tracks Speed(i ps)
2.00 MHz 2 14(*0) 0 135. 00
X-band spanned bw= 680.0 MHz rme spanned bw= 252.6 MHz
S-band spanned bw= 110.0 MHz rme spanned bw= 43.7 MHz
Nunmber of channels recorded per sub-pass
X S Tot a
8. 000 6. 000 14. 000
?freq list ft
Nanme Code
NEOCS- WB  NW
Recor di ng mode setup for FORTLEZA
Mbde Tot . Rate Tot. BandW #chan #bits Barre
C 56. 000 Miits 28.000 Mz 14 1 NONE
Chan. BW #Subpasses Tracks(*fan) Tot.tracks Speed(i ps)
2.00 WMHz 2 14(*0) 0 135. 00
X-band spanned bw= 680.0 MHz rms spanned bw= 252.6 MHz
S-band spanned bw= 110.0 MHz rms spanned bw= 43.7 MHz
Number of channels recorded per sub-pass
X S Tot a
8. 000 6. 000 14. 000
Chan# Skyfreq BBCH LOfreq I F Swi tch
1 8182. 99 1 8080. 0 IN
2 8222.99 2 8080. 0 IN
3 8422. 99 3 8080. 0 IN
4 8562. 99 4 8080. 0 IN
5 8682. 99 5 8580. 1 3N
6 8782.99 6 8580. 1 3N
7 8842. 99 7 8580. 1 3N
8 8862. 99 8 8580. 1 3N
9 2212.99 9 2020.0 2N
10 2222.99 10 2020.0 2N
11 2257.99 11 2020.0 2N
12 2297.99 12 2020.0 2N
13 2317.99 13 2020.0 2N
14 2322.99 14 2020.0 2N
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init

Syntax: i nit

This command initidizes the tape variables (footage, direction, pass number) for the current scan,
thus alowing it to be used asthefirgt scan of aschedule (or of atape). Thismeansdl footage counters
arere-set to 1F00000. Thisadlowsthe deletion of an arbitrary number of scans from the beginning
of aschedule without necessitating hand-editing of the tape footages for a new first scan.
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list

Syntax: | i st [range [ source [ subnet|[ value ]]]]

This is the basic schedule listing command and aso the standard way to make a scan be the
“current” one. The ligting can be redtricted to a certain time range with range, to scanson a snge
source with source, and/or to scansin which asubnet of gations participate. If value is specified,
only observations with eevations lower than value will be listed.

The default for each of the specificationsis to ligt “dl”. The specifications for time, source, and
stations must appear in order as listed in the syntax above. The place-holder character _ (underline)
can be used to specify “dl” if, for example, you want to list dl timesfor asingle source. Refer to page
SKED-17 for the syntax of range, source, and subnet. The sdection of scansto be liged is
additiondly determined by thebasel i ne command.

If only thetimerangeis specified, aligting of the scans scheduled for al sationsin the default subnet
will be displayed on the display unit. If asubnet isspecified inthiscommand, andbasel i ne isof f,
thenthe scansin which any of those gations participate will beliged. If basel i ne ison, ascanwill
only be listed if each of the stations in the subnet participates in the scan. If a source name or number
is specified, only scansfor that source will be listed.

Toinsart anew scan into the schedule, usethel i st command to establish the preceding scan as
the current one by ligting it.

The new scan command ( or source) aswell as | i st, next, back, current, ad
pr evi ous produce ligtings of scheduled observations on the display unit, as specified with the
uni t command. Theligting includes the items you specified withthe x| i st command.

A sampleliging with theinitid default settings, fromthecommand| i " #5:

Sour ce Start DURATI ONS

name yyddd- hhnmss G Hh Ho Ma W
0528+134 97126- 180000 70 70 70|
0637-752 97126- 180000 70 70 |
0059+581 97126-180308] 70 70 70|
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1044+719 97126-180522| 70 107 107
1334-127 97126-180612| 70 70
End of listing.

Thecommandsx! az dufollowedby | i ~#5 _ gc-wf produces the following output
with azimuth and elevation for each station followed by the scan durations. Only three scans are listed
because the requested stations participated in only three of thefirgt five scans.

Sour ce Start AZ EL AZ EL DURATI ONS
name yyddd- hhnmss Gc W G W
0528+134 97126- 180000 79 9| 144 56| 70 70
0059+581 97126-180308| 103 75| 314 56| 70 70
1044+719 97126- 180522 2 46| 23 37| 70 107
End of listing.

Withthex! i st snr followedby i ~#5 _ gc-wf the SNRsfor each basdine at both X
and S are displayed.

Sour ce Start SNR by baseline for X, S
nanme yyddd- hhnmss Gec-W Ge- W

0528+134 97126- 180000| 163 60

0059+581 97126-180308| 47 16

1044+719 97126-180522|] 26 25

End of listing.

Note that only three scans are listed. These are the ones of the firgt five scans that contain both of the
Specified gations.

Thetwo commands xl i st fluxandli _ 12 gc-w - ma lig the observed flux on a
sngle source for dl scans.
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Sour ce Start Cbser
name yyddd- hhnmss  Ge-
0552+398 97126-181300| 3.8
0552+398 97126-183718|3.7
0552+398 97126-192021| 3.4
0552+398 97126- 195630] 3. 2
0552+398 97126-203947| 2.9
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0552+398 97126-211652| 2.
0552+398 97126-215437| 2.
0552+398 97126-222745| 2.
0552+398 97126- 230332 2.
0552+398 97126-232700| 2.
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0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398
0552+398

97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
97127-
End of listing.

021435 3.
025648| 4.
033510] 4.
063618
072500
080224|
084743|
092452|
104952|
113030|
122251|
141543 3.
145026] 3.
153248| 3.

A OO

o w

3.2 |
3.3 |

3.4 |

1.2 2.3 |
1.1 2.2 |
1.1 2.3 |
1.3 2.4 |
1.5 2.5 |
2.2 2.8 |
2.6 2.9 |
3.1 3.1 |
2.71.93.12.92.7 |
2.3 1.7 3.2 2.8 2.6 |
1.9 1.5 3.3 2.6 2.5 |

The table below gives the headings as they appearinsk ed lisings dong with adescription of the
contents of the column. The table is grouped according to the x| i st options. Refer to the
description of thex| i st command or the above examples for information on how to turn on these

options.

Heading

Description

Source nane
Start yyddd- hhmrss
Stations

HA AZ

TAPE FOOTAGE

EL

COUNTERS

DURATI ONS

SNR by basel i ne

Observed fl ux

Source name - the common name,

Start time of the observetion

Stations participating in this observation, in the form nenc ... where
n=ID, c=cable wrap.

Hour angle (hours), azimuth (degrees), and eevation (degrees),
computed as of the start of the observation.

The pass number, direction, and footage count for each station,
listed in the same order as station identifiers.

Duration of the observation by station.
Cdculated SNR on each basdline.

Fux densty calculated for each basdine.

CAL ( SEC) Time dlowed for the PREOB cdlibration procedure, seconds.
CODE The Mark 111 frequency code.

PREOB PROC Name of the procedure to be executed before observation begins.
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DUR ( SEC) Duration of the observation, seconds.

M DOB PROC Name of the procedure to be executed during the observation.

| DLE ( SEC) Time dlowed for the POSTOB procedure, seconds.

POSTOB PROC Name of the procedure to be executed after the observation, before
dewing to the next source.
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max

Syntax:  max

This command will display the values of the “maximum” parameters that were set at program
compiletime. Thiswill show you the maximum number of stations that can be sdected, the maximum
number of sources, etc. Sample display:

Maxi mum array sizes currently set in sked and drudg

Maxi mum nunber of sources 305 ( 300 celestial, 5 satellite)

Maxi mum source nane | ength 16 characters

Maxi mum nunber of source nanmes in catalog 1000

Maxi mum nunber of stations 35

Maxi mum nunber of horizon mask pairs 60

Maxi mum nunber of station nanes in catal og 100

Maxi mum nunber of observi ng nodes 20

Maxi mum nunber of subpasses per head position 36

Maxi mum nunber of observing node nanes in catal og 50

Maxi mum nunber of bands (e.g. X, S) 2

Maxi mum nunber of observations 2000

Maxi mum nunber of paranmeters that can be optim zed 30

Maxi mum nunber of sources positions that can be optim zed 10

Maxi mum nunber of configurations considered for optimzation 100
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modify

Syntax:

This command alowsyou to modify any part of the current scan. The current scanis printed on the
screen in the exact format that it appearsin the output file. A prompt character > is typed a the left
edge of the screen just under the observation line. To change any character, space over to just under
the character to be changed and typein the new character. Spaces are non-destructing. To changean
existing character to a space, type the character &.

After your modification, the scan will be displayed as changed so that you can verify its correctness
before the change is made findl. If an error results from anything you typein, you will be reprompted.
To abort any changesyou have made and return to the origina observation, respond with a (for abort)
when asked if the lineis OK.

If you just pressEnt er after the first prompt, then the origind observation is unchanged.
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mutualvis

Syntax: mut ual vi s [source [subnet[t ot al *xyazel *pol azel ]]]

This command computes and digplays the mutud visbility for the sdlected source list between the
gaionsinthe default subnet. Therising and setting timesand aUT timeline are printed out. Thedisplay
deviceisused. Thenut ual vi s display isasubset of thesi t evi s display. Refer to page SKED-
17 for the syntax of source and subnet.

The commandsmut ual vi s andsi t evi s compute and diplay therise and set timesfor the
selected sources at the selected Sites. The si t evi s display lists, for each source, the rise and set
times a each Ste, the maximum eevation of the source at each ste, and the mutud rise and st time
for the maximum number of Stes The mut ual vi s dislay isasubset of si t evi s. For both
commands, if a sngle source and/or a subset of stations is specified, the display is accordingly

restricted.

Printed display. In aschedule file with 7 sations, the smple command nu producesthefollowing
display (only the first few sources are shown in this sample):

Source Visibility on 93 83
for stations

0016+731
0048- 097
0059+581
0119+041
0208-512
0229+131
0454- 234
0458-020
0528+134

©CoO~NOOOUOTA,WDNPRE

RI SE SET
hh: mm hh: nm
12: 17 9: 24

0. 0 0. 0
15: 19 4: 47
18: 0 18:15

0. 0 0. 0
18: 54 20:15

0. 0 0. 0

0. 0 0. 0
21:53 23:15

FD- VLBA G LCREEK KAUAI LA-VLBA ONSALA60 WESTFORD WETTZELL

| 7777777777777 77777766666777777777777777777777777
| 44322 222222222233335555434444455555444|
| 777777777766666655555666666666777777777777777777
| 4444322222 22222222222333355555556755555555555

| 233222 |
| 555544432222244222222222233333555566677775555555|
| 444433333 222222223323433334444|
| 5555555444432222 222222222223333555555554555]

| 555555555544432222244222222222233333555566677775

In the above display, the digitsin the timeline indicate a how many dations the sourceisvishle a
that time. If thet ot al optionwereinvoked, only the7 swould be displayed. The rise and st times
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are the times that the source risesand setsfor the entire network. Inaglobal network such asthisone,
only about haf of the sources are ever mutudly visible to the entire network.

The caculations and digplay for this command can be restricted to a single source and/or a subnet
of sations. If asingle source is gpecified, the vighility for only that source is presented. If a subnet is
specified, the caculations are made only for that subset of dations. If t ot al is specified then only
times when a source is visble for dl gations in the subnet will be marked on the display. The
place-holder character _ (underline) can be used for source if, for example, you want al sourcesand
asubnet, or for subnet if you want the default subnet andt ot al .

Plots. The plotting optionsxyazel and pol azel produceaplot for each subnet station with
the vighility of each source at that station. The plots show ste vishility, not mutud vishility between
multiple tations. The eevation and azimuth of the sdlected source(s) are plotted as the source(s)
traverse the sky in 24 hours. The plot is rectangular kyazel , € 0 to 90, az 0 to 360) or polar
(pol azel ). Theindividud source points are identified by using the source number as the plotting
character. The plotsfor themut ual vi s andsi t evi s commands are identical.
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next

Syntax: next [number]

Thiscommand lists the next scan(s) in the schedule. The list starts with the scan after the current
one, and atotal of number of scansareliged. The default isto list the next one scan if number isnot
gpecified. If the current scan isthe last onein the schedulefile, this command will not list any scans.

Other commands for moving around in the scheduleare: back for moving backwards a specified

number of scans in the schedule, pr evi ous to list previous scans, and | i st to move to an
arbitrary scan.
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optimize

Syntax: optimnm ze set *go *Ili st

Thiscommand will set parameters and optionsfor automatic scan sdection (set  option), generate
the matrix of norma equations (Qo option), or list on the screen the parameters set so far (1 1 st
option). Thereis no default.

Withtheop set command you specify interactively dl of the parameters and optionsthat sked
will usefor automatic selection of scans. When you invoke this command you will seeadisplay of key
words and numbers. Y ou enter values and toggle options by first moving the cursor to the key word
or number. To toggle an option on or off pressany key. Thekeyword ishighlighted if itis“on” and not
highlighted if “off”. To enter a number, type each digit in the place you want it. When you have
completed setting options, move the cursor to End  Sel ect i on and pressany key.

CAUTION: You must use the h-j-k-I keys to
move the cursor and NOT the arrow keys.

Thefirst page display for atypica schedule looks like:

CvgONLY Last 24h Max#0Obs M nTinme Locl Cov Best 0% LtLnHt SNRwts AKLMEV
Add Ops Evn#Sor LoEl 0d Expand RiseSet M nSlew Bet w20m

Optim ze XP YP DUT PSI EPS
G LCREEK AtnOffs AtnmRate Cl kOffs Cl kRat1l Cl kRat 2 Lon. Lat . Ht .
KOKEE AtmOffs AtmRate ClkOffs ClkRatl Cl kRat 2 Lon. Lat . Ht .
LA-VLBA AtnOffs AtnmRate ClkOffs Cl kRat1l Cl kRat 2 Lon. Lat . Ht .
NRAC2OM AtnmOffs AtnmRate ClkOffs Cl kRat1l Cl kRat 2 Lon. Lat . Ht .
WESTFORD AtnOffs AtmRate Cl kOffs ClkRatl Cl kRat 2 Lon. Lat . Ht .
WETTZELL AtnOffs AtmRate Cl kOffs ClkRatl Cl kRat 2 Lon. Lat . Ht .

Esti mat e XP YP DUT PSI EPS
G LCREEK AtnOffs AtnmRate Cl kOffs Cl kRat1l Cl kRat 2 Lon. Lat . Ht .
KOKEE AtmOffs AtmRate Cl kOffs ClkRatl Cl kRat 2 Lon. Lat . Ht .
LA-VLBA AtnOffs AtnmRate ClkOffs Cl kRat1l Cl kRat 2 Lon. Lat . Ht .
NRAC2OM AtnOffs AtnmRate ClkOffs Cl kRat1l Cl kRat 2 Lon. Lat . Ht .
WESTFORD AtnOffs AtmRate Cl kOffs ClkRatl Cl kRat 2 Lon. Lat . Ht .
WETTZELL AtnOffs AtmRate Cl kOffs ClkRatl Cl kRat 2 Lon. Lat . Ht .

End sel ection
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Thisdisplay has three parts:

1) Thetop two lines contain options and values for automatic saection.

2) Thesectionlabdled Opt i m ze shows which parameters will be optimized for each station
during automatic selection.

3) Thesection labelled Est i mat e shows which parameters will be estimated for this schedule.
Note that you cannot optimize for a parameter unlessyou are esimating it. Any inconsgstencies
between optimized and estimated parameters are checked when you issue the what sup
command to evauate and salect observations.

The top two lines on the first page have the following options.

CvgONLY

Locl Cov

Max#Obs

If on, optimize for sky coverage, otherwise for covariance. This is the maor
optimizing criterion for automatic scan sdection. All the remaining options are
considered minor options. Note that if sky coverage is selected as the mgor
criterion, then sked ignores the optimization parameters for covariance andysis,
regardless of what is highlighted on the screen. Y ou must use the command op
go to set up automatic scheduling even if no covariance andysis is going to be
done. If this parameter is on, then al covariance options are ignored and the
schedule is generated based on sky coverage plus the minor options. See page
SKED-119 for adescription of theadgorithm used to ca culate sky coverage. Refer
to page SKED-7 for more discussion about the difference betweensky coverage
and covariance andysis.

If on, give higher weight to configurations which yield better sky coverage. See
page SKED-117 for the dgorithm used to evd uate this option. Thisminor option
gives higher weight to subconfigurations that have scans with smaller distances on
the sky between observations, i.e. observations that tend to fill in holes in the sky
digtribution. If this option is on, the sky coverage at al stations will tend to be
uniform. If this option is off, Sky coverage may be more clumpy.

If on, maximize the number of observationsin ascan. Thisis aminor option; see
page SKED-117 for the a gorithm used to evaluate thisoption. Thisoption will give
higher weight to subconfigurations with larger numbers of observations. For
example, asingle scan with 6 stations observing the same source (15 observations)
will beweighted higher than aset of two scanswith 4 stations observing one source
and 2 gtations observing another source (totd of 7 observations). Use of thisoption
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M nTi nme

M nSl ew

Best _ %

Last __hr

Add__ps

SNRwt
Equal wt

Evn#Sor

encourages full-network scans. If this option is not enabled, then more subnetting
may occur and fewer total numbers of observations will result.

If on, minimize the time between the end of the previous scan and the end of the
new scan. Thisisaminor option; see page SKED-117 for the algorithm used to
evauatethisoption. Thisoption gives higher weight to subconfigurationswith scans
that Start earlier. Total schedule time (dewing and/or idle time plus scan duration)
is minimized, thus emphasizing shorter scans/stronger sources. In most schedules
this option should be on so that idletime is as smdll as possible.

If on, minimize the time between the end of the previous scan and the gart of the
new scan. Thisisaminor option; see page SKED-117 for the algorithm used to
evauatethisoption. Thisoption gives higher weght to subconfigurationswith scans
that require aminimum of dewing timeand idetime.

Specify nbest , the percentage of the best subconfigurations (already ranked
according to covariance andyss or sky coverage depending on the setting of
CvgOnl y) that are to be considered for the minor options. Setting the value to
zero effectively disables the minor options and forces the highest-ranked
subconfiguration to be sdlected.

Specify nwi n, the window (in hours) for covariance andyss. Only scans within
the previous nwi n hours are included in the norma equations. For example, if
nwi n=3, scansolder than 3 hours are removed from the normal equations asthe
selection of scans proceedsto later times. If nwi n=24 &l observations of a 24-
hour schedule are included in the covariance andlyss.

Specify noi se, the amount of noise (in picoseconds) to be added to each
observation’ sweight. See page SKED-116 for the equations and use of thisvaue.

Type of weight for all observations. This parameter toggles between equa weights
or weights based on each observation's SNR. See page SKED-116 for the
equations.

Give higher weight to sources that have fewer observations than other sources.
This option has been tested for some types of networks but it is not thoroughly
debugged. This option has been Ieft in the program so that further testing and
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devdopment can continue. The best way to even out the distribution of
observations over al sourcesisto usethe Bet wnnmoption.

Bet winm  Minimumtime between scans on the same source, in minutes. A new scan with any
subnet cannot be made until this amount of time has dgpsed in the schedule. This
Is most effective way to ensure that al sources get observed, even the weaker
ones.

Expand Expand the available choices of configurations. Normally al network sationsor al
gations less one are required to participate in each configuration (i.e., each group
of scans being congdered). This option enables more subnetting by alowing up to
two fewer than the full network of gtations to participate in a configuration. This
option is useful, perhaps even necessary, for globa networks where more
subnetting is required. If this option is not used with globd networks then
substandard schedules may be generated. If this option is used with smaler
networks then fewer observations will result because more subnetting will occur.

Ri seSet Give higher weight to scans with sources rigng or setting within the next
| ookahead minutes

LoEl nnd Give higher weight to scansthat have sources being observed a any station below
nn degrees. Also, see the discussion for RiseSet.

TheOpti m ze andEst i mat e sectionsof thefirst page show the parametersavailablein sked
for optimization and estimation. If a parameter is highlighted in the Opt i m ze section it will be
optimized, in acovariance sense, during salection of scans. Refer to page SKED-116 for the agorithms
used. If aparameter ishighlightedinthe Est i mat e sectionit will beincluded in the norma equetions.
The optimized parameters must be a subset of the estimated parameter set: you must estimate al
parameters that you want to optimize, but you can estimate additiona parameters that are not being
optimized.

The second page display has two sets of source names, 1) the Opt i m ze section and 2) the
Est i mat e section. Highlight a source name to have its position optimized and/or estimated. Note
that you cannot optimize a source postion unless you are estimating it. A typica page looks like:

Optim ze
0016+731 0048-097 0119+041 0208-512 0229+131 0234+285 0420-014 0454-234
0528+134 0537-441 0552+398 0727-115 0735+178 0823+033 0QJ287 4C39. 25
OK290 0954+658 1034-293 1104-445 1308+326 1334-127 1424-418 1510-089
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1606+106 1622-253 1633+38 17394522 1741-038 1749+096 1803+784 1921-293
21454067 2234+282 2255-282
Estimate
0016+731 0048-097 0119+041 0208-512 0229+131 0234+285 0420-014 0454-234
0528+134 0537-441 0552+398 0727-115 0735+178 0823+033 QJ287 4C39. 25
OK290 0954+658 1034-293 1104-445 1308+326 1334-127 1424-418 1510- 089
1606+106 1622-253 1633+38 17394522 1741-038 1749+096 1803+784 1921-293
21454067 2234+282 2255-282

End sel ection

After you have set up the criteriaon either or both pages, movethecursortoEnd Sel ecti on
and hit any key. The following options are shown:

PA - display station paraneters for selection

SO - display source paraneters for selection

GO - return to SKED, create new normal equations

EN - return to SKED, do not create new nornal equations

Typein the two lettersindicating your choice.

You can return to sked, without or without generating the norma equations, go to the other
parameter page or the current parameter page.

The GO menu option, or thecommandop go, resultsin sked generating the matrix of normd
equations for observations aready existing in the schedule. See page SKED-116 for a description of
the equations.

Thecommandop |i st will list on the digolay unit the same options and parameters that are
shown on the screen page displays. Thiscommand is provided as a convenient way to document in an
output listing the parameters you were optimizing. The listing leaves blanks for parameters or options
that would not be highlighted on the display pages. A sample display:

Optim zation paraneters for experi ment RD9304 from schedul e file
.1 ../schedul es/ rd9304. skd
Last 3h Max#Obs M nTi ne Best 5% Lat LonH SNR wt s

Add30s

Optimze XP YP DUT
FD- VLBA At nRat e
G LCREEK At nRat e
KAUAI At nRat e
LA- VLBA At nRat e
ONSALA60 At nRat e
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WESTFORD At mRat e
WETTZELL At mRat e
Esti mate XP

FD-VLBA AtnOffs At nmRate
Gl LCREEK At nOf fs At nRat e
KAUAI At mOf f s At nRat e
LA-VLBA AtnOffs At mRate
ONSALA60 At nOf fs At mRat e
WESTFORD At nOf f s At nRat e
WETTZELL At nOffs At mRate

YP
ClkOifs

ClkOifs
ClkOffs
ClkOffs
ClkOffs
ClkOifs

DUT
Cl kRat 1

Cl kRat 1
Cl kRat 1
Cl kRat 1
Cl kRat 1
Cl kRat 1

All of the parameter settings that are displayed onthe two pagesof theop command are saved in
the $OP section of the schedule file when you save the schedule with the ec or er command. The
next time you enter sked with this schedule file your options and parameters will automatically be st

up just asis done for source and station selections.

When anew dation is sdlected dl of the parametersfor that sation are initidized to off. The same

is true for new sources.
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parameters

Syntax: paraneters[[list [snr *procedure *general *all]]
parm value parm value ...]

This command is used to display or set parameters used by sked for many of its operations.

The parameters which can be set with this command are displayed with the | i st option.
Parameter namesmay be truncated so long asthey remain unique. Default valuesfor dl parametersare
listed on page SKED-17.

Thepar amet er command with no optionswill give the listing of generd parameter vaues, the
sameas| i st general .Thelist snr optionwill list parameter values for SNR-related
paametersandthe | i st procedur e option will list parameters related to procedures. The
list all commandwill dojus that, it will list dl the parameters. Thel i st al | option was
not made the default because there are too many parameters to fit on one screen.

To change the default value of any parameter, type the parameter namefollowed by the new value
in the unitsshown in the list below. As many parameter names and values may be typed on onelineas
desired. Parameter names need not be fully typed out, just enough to make the name unambiguous.

The current values of default parameters are written into the $ PARAM section of the schedulefile
whenthe ec, er , wc, or wr command is used. In later sessons, sked automaticaly sets these
parameter values when it reads the schedulefile.

Descriptions of each parameter arelisted below, in dphabetical order. A display of al parameters
with their default vaues is shown on page SKED-13. Refer to page SKED-20 to see how the
parametersare used in sked’stimeline

cal i brati on Timedlowed for caibration (inthe SNAP pr eob procedure) after dewing and
before observation start time, seconds. Default 10 sec.

change Time dlowed for changing tapes, in seconds. Default 420 sec.
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confirm

corsynch

dur ati on

experi ment

y orn.Ify, sked asksfor gpprova before adding a new observation.

Timeto dlow the correator to synchronize tapes, seconds. This time is added to
dl durations but not counted in SNR calculation. |f you are using a non-zero
cor synch, then early tape start must be O seconds (ear | y command).

Default vauefor the duration of ascan, in seconds. Thisvaueisassgned to newly-
selected sources. This is the time between start and end of “good data’, i.e.
exclusve of the early tape Sart. Refer to the scan command description.

Experiment name, up to 8 characters. This name appears on the firgt line of the
schedule following$EXPER. dr udg printsthisnameindl itsheaders Thisname
Isused astheroot for thesol ve command outpuit.

frequency Default frequency sequence, one of the codes selected with thef r equency

command.

head Time to dlow for the head SNAP command to execute, seconds. Default 6
seconds.

idle Time to dlow after the scan is over before starting to dew to the next source, in
seconds. SNAP procedure post ob isexecuted during thistime. DefaultO sec.

| ookahead Amount of timethewhat sup command looks ahead for sourcesabout torise

or s, in minutes. Default 20 min.

nm dob Name of SNAP procedure to be performed during a scan, max 6 characters.

Defaultism dob.

m dt p Timeto dlow for amid-tape procedure, seconds. Default 10 sec.

m ni mum Minimum time between scan dtart times, in seconds. Default O sec.

m nsubnet Minimum sze of a subset of the full network that may be scheduled during
automatic scheduling. Default 0, i.e. use subconfiguration optimization. If non-zero,
sngle scanswill be selected for consideration based onmutud vighility and SNR.
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m nscan

modscan

modul ar

parity

post ob

pr eob

prepass

prflag

set up

This parameter uses the results of the what sup command to determine the
available observations and then sdects the one with the highest weight.

Minimum alowable scan time. Normdly use 60 or 75 sec when ear | y is
used, otherwise 90 sec. Calculated scantimesare set equa tomi nscan if the
caculated vdueissmdler than m nscan.

Modular time for variable scan lengths. Calculated scan times are rounded up
tothenext unitof modscan. If nbodscan is10 sec(default) then calculated
scan lengthswill be, e.g. 110 sec, 120 sec, etc.

The even time mark for automatic scheduling, in seconds. If the feature of
automatic sart timecdculationby sked is used, the art timewill beadjusted
to the next occurrence of an eventime. For example, if modul ar issetto 300
seconds (5 minutes) then scanswill be scheduled only at 0, 5, 10, etc. minutes
past an hour.

Timeto dlow for parity-checking procedure, in seconds. Default 70 sec.

Name of the SNAP procedure to be performed after an observation and before
dewing to the next source, max 6 characters. Default ispost ob.

Name of the SNAP procedure to be used during thecal i br at i on time,
max 6 characters. Defaultispr eob.

Time to alow for tape accommodation pass procedure, in seconds. Default
600 sec.

Four-character string indicating whether or not time is to be included for each of
four procedures (set up, parity, prepass, and peak respectively). y
means yes and n means no. Refer to page SKED-20 which gives details on when
each isused in the time cdculaions. The PEAK parameter was removed and so
the fourth flag isignored.

Time to alow for equipment setup SNAP procedures such as SX2Cl1, in
seconds. Default 20 sec.
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snr

source

subnet

sundi s

synchroni ze

aut o or man. Set to aut o to automatically drop stations from a new
observation if inadequate SNR is achieved on any basdline to that sation. Set
toman to be asked if you want to include that sation anyway. Thewhat sup
display will be affected by this parameter.

Timeto dlow for processng the SNAP sour ¢ce command, seconds. Default5
SEC.

The default subnet to be scheduled for each scan. Defaullt is the complete list of
sected gations. This parameter is updated to the full network each time you re-
select gations.

Minimum distance from the sun in degrees. Default 15 degrees. Source must be
further from the sunthan sundi s for avdid scan.

Flagfor synchronization of tapes, on or of f . Ifsynchr oni ze ison, then
the tapes are “synchronized” in the sense that scans are scheduled to be
recorded a the same physica location on thetapesat each ation, although not
necessarily on the same passfor high dengity recorders. If synchr oni ze is
of f (default setting), then scans are scheduled to be recorded on the next
stretch of tape available at each station. Please refer to page SKED-102 for a
discusson of subnetting.

t ape Timeto dlow for the SNAPt ape command, seconds. Default 1 sec.

Vi s sub oral |l .Settosub if it's OK for asub-set of stations to observe a
source, and sked will drop sations automaticaly if the source is not up. Set
to al | to require dl gations in the current subnet to participate. This
parameter affectsthewhat sup diglay.

vscan y orn. Settoy touse SNR, SEFD, and source flux to compute scan lengths.
Set to n to use scan length in scan command.

wi dt h Width of display (screen or printer) in columns. This determines the display
width in the sum and what sup commands and for source, station, and
frequency selection displays. Set this parameter to O (default) for autometic
szng of displays to your window size. The actud vaue of the width will be
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shownwhenyou doapar anet er |i st command. Defaultsto 79 if you
do not have an X display.
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previous
Syntax: pr evi ous [number]

This command lists the previous scan(s) in the schedule. Thelist gartsnumber of scansbeforethe
current scan and ends with the current one. If the current scan is less than number scans from the
beginning of the schedule, the list Starts at the beginning of the schedule and lists up to the current scan.
A maximumof number plusone scan arelisted. If number is not specified, the default isto list two
scans, the previous one and the current one.

Other commands that allow you to movearound inthe schedule: bac k to move backwardsin the
schedule, | | st to go to an arbitrary scan, or next to move ahead one scan.
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printl, printp

Syntax: printl [file*print]
printp [file *print]

This is the print command that is used following the uni t command. A temporary print file is
opened upon thefirst useof theuni t pri nt command and is located in the temporary directory
gpecified in the control file. Refer touni t command description.

Printing is done using the landscape or portrait command string found inthesked contral file for
printl orprintp,respectivey.

Iffile isspecified, that fileisprinted. If pr i nt isspecified, thenafilenamed/ t np/ SKPnnnnn
is printed where t np is the name of the temporary directory in the contral file and nnnnn isthe
process ID (pid) of the current running of the program. The pid is listed when you use the
parameters |i st command.

If nathing is specified beyond the command, the default isto print whatever fileis open. Thefileis
first closed, then printed. Output isreturned to the screen, and anotheruni t command must beissued
to set up printing to afile again. If no fileis open, the default is/ t mp/ SKPnnnnn.

The temporary printing file is ddeted after it has been printed out. file is considered a permanent
fileand is not ddeted after printing.
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Syntax:

result

result [fe*correlation*covariance ]

This command caculates and displays the forma errors (f e option), correlaion matrix (cor r
option), or variance/covariance matrix (Cov option). Also refer to the sol ve command which
provides an interface to the tandard VLBI andysis programs ol v e for caculation of formd errors.

See pages SKED-116 and SKED-119 for alist of what is calculated and displayed.

Ther esul t command can be used with any schedule, not only one generated with autometic
scan selection. Formal errors for a schedule made interactively can be caculated with the following

steps.

1) read in the schedule,

2) usetheop set command to set parameters to be estimated,
3) usetheop go to generate the normd equations, and
4) issuether esul t f e command.

A sample output ligting:

SKED results fromfile ./xpac93.skd for experinment XPAC93

Loca

Observations fromthe | ast

sky coverage:

24 hours are included.

St andard devi ati ons of the unknown

par amet er s:

atm ALASKANO .5762D-03 m
at mlL ALASKANO .1210D- 07 ns
atm KASHI M34 .4179D-03 m
at mlL KASHI M34 . 8598D- 08 ns
atm KASHI VA .3932D-03 m
at mlL KASHI VA . 7787D-08 ns
atm KOKEE .4936D-03 m
at mlL KOKEE . 9621D-08 ns
atm MARCUS .5875D-03 m
at mL MARCUS .8702D-08 ns
atm SESHAN25 . 7501D-03 m
at mlL SESHAN25 .1383D-07 ns
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tau ALASKANO .5810D-11 s
taul ALASKANO .2182D- 15
t au2 ALASKANO .2173D-20 /s
tau KOKEE .5627D-11 s
taul KOKEE . 2133D- 15
tau2 KOKEE .2166D-20 /s
tau MARCUS .9132D- 11 s
taul MARCUS . 2021D- 15
tau2 MARCUS . 2009D-20 /s
tau SESHAN25 . 6099D- 11 s
taul SESHAN25 . 2200D- 15
tau2 SESHAN25 .2259D-20 /s
| on. MARCUS .5945D-03 m
| at. MARCUS . 6428D-03 m
hgt. MARCUS .2270D-02 m

sumtr= . 314040D- 02

At the top of thelist of parametersisthe vaue of the Sky coverage index for this schedule; seethe
discussion starting on page SKED-119. At the bottom is the value of the trace of the matrix, which
could be used to discriminate among different schedules.

Refer to the discussion garting on page SKED-116 about the covariance andysis and the equations
and dgorithmsusedin sked.
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remove

Syntax: r enpve range station

This command causes the named station to be removed from dl scansin the given timerange. The
time range must be specified. If an incorrect scan is encountered, the station is ill removed and
executionof ther enov e command continues to the end of the specified timerange. At present, only
one gation a atime may be specified in this command.

Refer to page SKED-17 for the syntax of range and station.
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Scan

Syntax: scan [source time source time ...]

This command is used to specify vauesfor scan durations, dso known as* scan lengths’. The scan
lengthfor asourceis set by default tothevaueof thedur at i on parameter when the sourceis first
selected withthes our ce command. The scan timefor asourceisremembered onceit has been s,
even if you select other sources or de-salect sources.

The source given in this command may be a source name or number. Thetime is in seconds. If
source isthe underline character _, then dl sources receive the same value of time. The scan times
are written into the $PARAM section of the schedule filewhen theer , ec, wr , or wc command is
executed. The scan durations are then automatically set when the same schedule is accessed again.

If only the command name is typed, the current scan lengths are displayed.

Vauesfor scan lengthsareignored if parameter vscan issettoy.
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sitevis

Syntax: sitevi s [source [subnet[l i ne *xyazel *pol azel ]]]

This command displaysthe sourcevishility a each Steaswedl asthemutud visibility between Sites.
In addition, the maximum eevation of each source a each station is digplayed. Refer to the discussion
under themut ual vi s command; thisdisplay isa super-set of themut ual vi s digplay.

Digplays are produced on the display unit. Plots are identical to those produced for the
mut ual vi s command.

A sample display for one source is shown below. This might be output from the command si t e
2.

Source Visibility on 93 83
for stations FD VLBA G LCREEK KOKEE LA-VLBA ONSALA60 WESTFORD WETTZELL

N

0048-097 RISE SET MAX|O 3 6 9 12 15 18 21 |

hh: nm hh:mm EL|------ | ----- [----- [ ----- | ----- | ----- | ----- |----- |
D FD-VLBA 14:30 0:49 49| -| | mmmm e |
A G LCREEK 20:28 2:16 15|----| | ------- |
K KOKEEE  17:51 4:54 58|--------- | [e-eammeens |
L LA-VLBA 14:41 1. 7 44]--| | ---mmmmm e |
T ONSALAG60 7:37 16:14 23| B | |
E WESTFORD 12: 33 22:26 37| [ oo |
V VETTZELL 7: 3 16:47 31| [=mmemmee e | |
Al stat'ns 0: 0 0: O | 44322 222222222233335555434444455555444)|

The display showsthe UT times that the source rises and sets at each station graphicdly, and the
exacttimesareshowninhh: ss format. The maximum el evation that the source reaches at the station
is dso shown in integer degrees. The find line of the digplay shows the mutud vishility of the source
with the full network. Thisis the same line that would be output with the mut ual vi s command.

SKED-74 August 1, 1999



Mark IV Software Documentation sked

snr

Syntax: snr [subnet band value * mar gi n band value]

This command sets or lists the minimum SNR to be achieved by basdline and band. You can
exclude a subnet from influencing the SNIR calculations by specifying an SNR of 0. The default vaue
for dl basdinesisan SNR of 0. Refer to the equations starting on page SKED-106 to see how SNRs
and scan lengths are calculated. Refer to page SKED-17 for the syntax of subnet.

Multiple subnets may be specified; they areread from I ft to right, and any basdline specified more
than once will be sat to the most recent value for it. Subsequent SNR commands will set only those
basdlines specified. For example, in aschedule with Fairbanks, Kokee, Westford and Onsdla, you may
want to reduce the SNIR requirement on the relatively wesker OnsdaWestford basdine. A sample
SNR command might be

snr _ x 30 ft-wf x 20

This command sets dl basdines to achieve aminimum SNR of 35, and then the one basdineis set to
20.

If no parameters are given, the current values for SNRR at both bands are listed. A sample display
from the command snr :

M ni mum SNR by basel i ne:

X-band (margin 5) S-band (margin 3)
FT KK N2 FT KK N2

KK 20 KK 15

N2 20 20 N2 15 15

w 20 20 20 w 15 15 15

The mar gi n keyword is used to specify a margin for checking calculated SNRs against the
minimums. If the calculated SNRvaueisa least aslarge as the minimum lessthe margin then the scan
isacceptablefor scheduling. Notethat mar gi n isonly useful when scan lengths must be comparable
to afull tapelength to achieve the required SNR. For example, if you want an SNR of 20 on abasdline
invalvingasmall antenna, ascan length on aweak source might have to be 784 secondsjust to achieve
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an SNR of 18. If you set amargin of 5, thenthevalueof 18 will be acceptable and the scan length will
be 784 seconds.

Vdues for SNR for each basdine are written into the$ PARAMET ERS section of the schedulefile
and are automatically read back into sked when you pick up the same schedule.
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solve

Syntax: sol ve [ output-file-name ]

This command creates an output file with lists of the sources and ations for this schedule and the
partiad derivatives for each observation. If no output file name is specified, the output file is given the
default name of experiment. sol ve where experiment is the name in the par anmet er
command display, taken from the name on the SEXPER line in the schedulefile.

Caution: The cdculation of the partial for source declination appears to be correct in sked, but
the vaue of the partid doesnot agree with partiasin databases. The problem hasnot yet been found.
This may affect solutions which estimate source positions.

The output file is the sked dde of the interface to sol ve. The other Sde of the interface is
implemented inaprogram cadleds sk edh (written by Karen Baver) which loads theinformation from
the file into asat of sol ve work files or creates a superfile. You then run sol ve to set up
parameteri zationand Start theleast squares processing, or set upabat ch run. The README filefor
sskedh isfound in the source directory for the program, wherever sol ve source codeisingdled
on your machine. Please refer to thisfile for the latest verson of the documentation.
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sources

Syntax: sour ces sel ect *list *pl ot

Thiscommand deds with the user’s sdlected source list. The sel ect option must be done to
establish the list of sourcesto be considered for scheduling. The maximum number of sources which
can be salected was st at the time that sked was ingaled on the computer you are using.

For source selection, sked opens the catalog file withsource positionsasgivenin the control file.
sked digplaysthe list of al source names from the source cataog on the screen a page a atime.
Selection (or “desdection”) of asourceisdone by placing the cursor somewhere on the desired source
name and pressing the space bar. The source name gppearsin inverse video if the sourceis selected.
To desdlect a source, do the same thing as selecting the source. Move to the next page by selecting
that option with the cursor.

CAUTION: You must use the h-j-k-I keys to
move the cursor and NOT the arrow keys.

After selection, return to scheduling with one of the terminating options (see page SKED-104 on
Catalog Access). Any source selected for thefirst timewill haveits scan length (sees can command)
settothecurrentdur at i on parameter value. Any source dready selected will retain the scan length
previoudy set with thescan command.

Thel i st optionfor thiscommand lists the selected source names and precessed positionson the
display device. Source positions are precessed to O hours UT on the date that is current when the
positions are input, i.e. when the schedulefileis read or when sdection is done. (The current date is
displayedinthelist of parameters.) Any source closer to the sunthan parametersundi s degreeswill
be flagged in this ligting. Source numbers and plot letters (see below) are lisged. A sample (partid)

listing

# SOURCE RA(hms) 2000 DEC(dms) RA(hms) DATE DEC(dms) RA(hms) 1950
DEC( dms)

11 0016+731 0 19 45.8 +73 27 30. 0 19 20.6 +73 25 10. 0 16 54.2 +73 10
51.
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sked

N
N

0048- 097
24.

w

0059+581
8
0119+041
6 4

URNSM®
N

5 0208-512
8
0229+131 is |less
6 6 0229+131
9 41.
77
28
8 8
3 34.
9 9
42.
10 a
6 45.
11 b
22.
12 ¢
53.

0454-234

0458- 020

0528+134

0537-441

0552+398

0727-115

0 50 41.3

1 2 45.8

121 56.9

2 10 46.2

t han
2 31 45.9

4 57 3.2

5 1 12.8

5 30 56.4

5 38 50.4

5 55 30.8

7 30 19.1

-9

+58 24 11.

+ 4

-51

-23

-1

29 5.

22 25.

1 2.

24 52.

59 14.

+13 31 55.

-44

+39

-11

5 9.

48 49.

41 13.

0 50 20.9

1

2 20.5

121 35.9

2 10 30.1

15 degrees fromthe sun,
+13 22 55

arc length =

2 31 23.8

4 56 46.0

5

0 52.5

5 30 33.8

5

7

53

55

30

8 37.7

3.0

.8

-51 2

- 9 31 15.

+58 21 58.

+ 4 20 17.

53.

3.0

+13 21 6.

-23 25 39

1 59 56.

+13 31 33.

-44 5

+39 48 49.

-11 40 36.

37.

0 48 10.0 - 9 45

0 59 43.5 +58
119 21.4 + 4

2 856.9 -5115

229 2.5 +13

4 54 57.3 -23 29

4 58 41.3 - 2
528 6.7 +13 29
5 37 21.1 -44
552 1.4 +39 48

7 27 58.1 -11 34

Thepl ot option produces a graph showing the position of each source on a plot of declination
vs. right ascension. The pogition of the sun on the schedule date is plotted asan S and the position of
the sun through the year isplotted as* s. Sources areidentified by letter, asshowninthel i st option.

When the scheduling session is completed and the ec, er , we, or wr command is issued, the
sources which are currently selected are written out into the schedule file if selection has been done.

Refer tothesked Catalog manua for the source catalog format.
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stations

Syntax: stations select *|i st

This command alows the user to select antennas for scheduling. sked opensthe catalog file with
antenna names as specified in the contral file. 1t displays al of the antenna names found there. Sdect
gations by placing the cursor on the name of the desired station and press any key. The namewill be
highlighted when it is selected.

CAUTION: You must use the h-j-k-I keys to
move the cursor and NOT the arrow keys.

When you return to the program, sk ed reads information from catdog filesant enna. cat ,
position.cat, equip.cat, ardmask. cat . Any dationssdected fromthe cata og that
have duplicate one-letter ID codes will be automaticaly assigned new lettersbysked so that each
ID is unique within the schedule. This is the only requirement of the corrdaor software: that each
dation’s 1D be unique within the schedule. For example, the ID for Kaua isK in the antenna cata og,
and so isthe ID for Kokee. When both are selected, Kauai retains the K becauseit is the first name
encountered in the catalog and Kokee is assigned the next letter in the aphabet, L.

The default 1D assgnment can be overridden by typing in the letter you desire when sdecting the
gation. To use this feature, move the cursor to the sation ID letter and type the letter you want. The
gation will retain this 1D even if you go back to re-sdect Sations.

After gation sdlection, the default subnet is re-initidized to include dl the stations sdlected. The
default subnet can be changed viathepar anet er s subnet command. The minimum evation
for each newly-sdlected station is set to 5 degrees. Usetheel evat i on command to change the
horizon (dlevation) limit at each gtation. Any station which had dready been sdlected will retain the
eevation limit previoudy st withtheel evat i on command.

Thel i st option displays information about the setions. There are multiple parts to the display.
Thefirg part shows the gtation pointing limits, horizon mask, and dew rates.

STATI ON AXI'S SLEW RATES SLEW CONST LIMT STOPS
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1 DFV FDVLBA AZEL 90.0 30.0 0 0 270.0 810.0 2.3 90.0
103. 94 WEST 30. 64 NORTH Occupation code: 76139801
HORI ZON: 0. 5.0 20. 3.0 40. 2.0 60. 7.0 75. 4.0
85. 6.0 100. 2.0 225. 4.0 230. 2.0 245. 3.0
255. 5.0 270. 4.0 280. 3.0 285. 2.0 290. 4.0
310. 5.0 315. 2.0 325. 6.0 345. 5.0 360.
2 A AL G LCREEK XYNS 60.0 60.0 0 0 -86.0 86.0 -73.5 73.5
147. 50 WEST 64. 98 NORTH Occupation code: 40476601
HORI ZON: 0. 17.0 10. 14.0 20. 10.0 35. 8.0 48. 6.0
57. 5.0 87. 6.0 93. 8.0 110. 10.0 127. 12.0
165. 14.0 170. 17.0 185. 16.0 190. 14.0 195. 12.0
200. 10.0 205. 8.5 214. 7.4 220. 6.5 230. 5.0
290. 7.0 305. 10.0 320. 11.5 344. 14.0 350. 17.0
360.
3 K KK KOKEE AZEL 120.0120.0 2 2 270.0 810.0 .0 89.7
159. 67 WEST 22.13 NORTH Occupation code: 72983001
4 L LA LA-VLBA AZEL 90.0 30.0 0 0 270.0 810.0 2.3 90.0
106. 25 WEST 35. 78 NORTH Occupati on code: 76119601
HORI ZON: 0. 2.0 130. 3.0 150. 2.0 250. 3.0 300. 4.0
320. 3.0 340. 2.0 360.
5 T O6 ONSALA60 AZEL 144.0 60.0 20 10 340.0 740.0 5.0 85.0
348. 07 WEST 57.40 NORTH Occupation code: 72137701
6 E WF WESTFORD AZEL 240.0180.0 0 0 100.0 460.0 4.0 87.2
71.49 WEST 42.61 NORTH Occupation code: 72097301
HORI ZON: 0. 5.0 15. 6.0 25. 8.0 60. 5.0 75. 6.5
85. 5.0 95. 6.5 105. 5.0 115. 4.0 360.
7 V WZ WETTZELL AZEL 180.0 90.0 0 0 270.0 810.0 2.0 89.0
347.12 WEST 49. 15 NORTH Occupation code: 72247801
HORI ZON: 0. 4.5 5. 3.5 25. 3.0 35. 4.5 77. 3.0
112. 4.0 140. 3.0 185. 4.0 215. 2.5 225. 2.0
230. 1.0 290. 2.5 300. 4.0 318. 5.0 340. 4.5
355. 5.0 360.

The second part of the digplay showsthebasdinelengths, first in matrix form and thenin alist sorted

by basdline length.
Baseline | engths (km:
FV AL KK LA o6 WF
AL 4726.

KK 5409. 4728.

LA 609. 4158. 5200.

06 7941. 6066. 9793. 7634.

WF 3135. 5040. 7676. 3044. 5601.

W 8418. 6857. 10357. 8162. 920. 5998.

Aver age baseline length = 5784. km
LA- VLBA - FD-VLBA 609.
WETTZELL - ONSALA60 920.
WESTFORD - LA-VLBA 3044.
WESTFORD - FD- VLBA 3135.
LA-VLBA - Gl LCREEK 4158.
Gl LCREEK - FD- VLBA 4726.
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ONSALAG0 - KOKEE 9793
WETTZELL - KOKEE 10357

Thethird part of the display shows the equipment characteristics such as SEFDs, type of termind,
and tape.

I D STATION Band SEFD Band SEFD DAT nane |D #Passes Tape | ength Max Scan

D FV FD-VLBA X 500. S 400. FD-VLBA FV 14 17640( 2) 784
X .50 .73 .27
S .10 -2.09 3.09

A AL Gl LCREEK X 750. S 800. MAJ-VLBA 101 12 8820( 1) 392
X 1.00 .95 .05
S 1.00 .97 .03

K KK KOKEE X 1200. S 750. KO- VLBA 102 12 8820(1) 392
X 1.00 .95 .05
S 1.00 .97 .03

L LA LA-VLBA X 500. S 400. LA-VLBA LA 14 17640( 2) 784
X 1.00 .93 .07
S .10 -2.26 3.26

T 06 ONSALAGO X 2450. S 3200. ONSALA 2 12 8820( 1) 392
X .50 .78 .22
S . 20 .42 .58

E W WESTFORD X 1500. S 1400. WESTFORD 7 12 8820( 1) 392
X 1.00 .94 . 06
S 1.00 . 96 .04

V W WETTZELL X 750. S 1115. WETTZELL 33 12 8820(1) 392
X 1.00 .95 .05
S 1.00 .93 .07

See page SKED-104 for a complete s k e d-catalog interaction description. Refer tothesked’s
Catalogs manud for the formats of the catdogs that hold tation information.
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subcon
Syntax: subcon[on *of f ]
This command specifieswhether subconfigurationsare displayed asthey are being evauated during
thewhat sup command.
If subcon isof f (initid default setting) then no display is made.

If subcon is on then each subconfiguration is listed on the display device just before it is
evauated during automatic scan sdection.
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summary

Syntax: summary [ range [ source [ subnet[stats *| i ne *basel i ne
*hi st *snr *xyazel *pol azel *el *az *coverage |file
[ xmin xmax ymin ymax ]]]]]

A summary of the specified observations is displayed on the display unit. The summary can be
restricted to a certain time range, to a single source, and/or to a subnet of stations. The default isto
summarize all observations. Refer to page SKED-17 for a description of range, source, and
subnet. The specificationsfor time, source, and stations must appear in order as shown in the syntax
above. The place-holder character _ (underline) canbeusedtoindicate“dl” if, for example, you want
to summarize dl observations for a sngle source. The output produced by each of the key words is
described next.

Printed displays. Thest at s option (default) displays the satigtics of time spent in observing,
cdibration, dewing, and the total number of tapes required. The observations for each basdine in the
subnet are summarized. The number of observations using 2, 3, 4, etc. dationsis liged. A sample
display follows.

SKED Sunmary fromfile ../schedul es/rd9405. skd for experi nent RD9405

(all scans with at | east one subnet station)

Aver age nunmber of observations per baseline (normalized by up-tine) = 7.2
Mn = .0 Max = 67.0 (Baseline AL-KK on 0048-097) RMS = 7.3
Total tine: 1440 m nutes ( 24.0 hours).

Key: FV=FD- VLBA AL=Gl LCREEK  KK=KOKEE LA=LA- VLBA O6=0ONSALA60

WF=WESTFORD  WZ=WETTZELL

FV AL KK LA O W W Avg

% obs. tine: 32 26 32 30 31 27 28 29
% cal . tine: 3 3 3 3 3 3 3 3
% sl ew tine: 29 24 16 29 20 10 12 20
% idl e tine: 34 44 48 36 45 58 55 46
# MK 11l tapes: 2 5 6 2 6 4 5

total # scans: 326 320 273 328 265 280 293 297
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# scans/ hour : 13 13 11 13 11 11 12 12
Avg scan (sec): 85 72 102 80 102 85 84 87
# OF OBSERVATI ONS BY BASELI NE

| FV AL KK LA O W W StnTot a

FV| 326 214 195 280 106 215 118 985
AL| 320 217 220 125 168 143 1339
KK| 273 198 71 133 74 912
LA| 328 110 212 123 884
6| 265 144 240 1044
| 280 169 788
WZ| 293 998

Nurmber of 2-station scans: 173
Nurmber of 3-station scans: 110
Nurmber of 4-station scans: 100
Nurmber of b5-station scans: 119

Nunber of 6-station scans: 20
Nunmber of 7-station scans: 42
Total # of scans, observations: 564 3475

Thel i ne option produces atime-line display which summarizes a schedule by source. For each
source, the total number of scans scheduled for that sourceislisted and atime line indicates when the
scans are scheduled. The second part of the digplay isthe same asthe output for thest at s option.
A fragment of asample display of the source lines:

SKED Summary from file ../schedul es/rd9405. skd for experiment RD9405

(all scans with at |east one subnet station)

SOURCE | 0 6 12 18 | #SCANS #0BS
#0bs/ bl

0048-0971 x X X X X X XX X X XX XX X X I 16 63 12.7
0059+5811 XX X XX XXXX X X X X X X X XX X X X X X x xl 26 328 18.2
0119+0411 XX X X X X XXX XX X XX X XX X XX X | 21 84 8.4
0229+1311 X X X X X X X X X X X X X X XXX X X xxl 23 82 7.3
0454- 2341 XX X X X X X X X X X | 11 26 5.5
0458- 020l X X X X X X X X X XXX X X Xxx x| 18 99 10.8
0528+134l X X X X X X X XX X X X XXX X X X x | 22 135 12.0
0537- 4411 X X X XX | 5 7 2.0
Tot al scans, obs: 564 3475
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Aver age nunber of observations per baseline (nornmelized by up-tine) = 7.2
Mn = .0 Max = 67.0 (Baseline AL-KK on 0048-097) RMS = 7.3

If parameter wi dt h isgreater than 79 columns, an expanded display is produced for thel i ne
option. This display gives twice the time resolution as the norma display, and the line for each source
containsan R and an S to mark the mutua rise and set times of that source for the entire subnet.

Thebasel i ne option displaysamatrix of the number of observations for each source for each
basdine in the specified subnet. The second part of the display is the same as the output for the
st at s option.

Thehi st option displays information about the elevation distribution of scans and observations.
There are three parts to the display. The first part is a numerica histogram of the digtribution of
eevations of scans a each gation, with abin sze of 5E.

SKED Summary from file ../schedul es/rd9405. skd for experinment RD9405
(all scans with at |east one subnet station)
El evati on hi stogram

Di stribution of elevations, for each station
Elev: 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

FD- VLBA : 8 33 21 26 28 28 31 23 23 19 15 20 17 16 5 10 1 2
Gl LCREEK: 0 21 21 31 32 41 36 22 22 15 21 17 17 11 8 4 1 0
KOKEE : 12 21 11 13 19 21 21 24 15 15 21 18 19 12 22 6 2 1
LA- VLBA : 16 37 17 20 33 26 24 24 23 21 22 19 17 10 6 5 7 1
ONSALAGO: 0O 48 17 24 25 12 23 13 21 12 13 9 14 11 14 6 3 0
WESTFORD: 7 33 20 27 16 25 25 18 21 19 22 16 12 3 8 5 2 1
WETTZELL: 6 44 24 27 21 23 13 23 18 22 14 12 14 5 8 12 6 1

Tot al : 49 237 131 168 174 176 173 147 143 123 128 111 110 68 71 48 22 6

Total number of station scans: 2085

The second part shows the digtribution of devations in 1E bins from CE to 10E to dlow amore
detailed examination of low-€levation scans at each Station.

Elev: O 1 2 3 4 5 6 7 8 9 10

FD- VLBA 0 0 0 4 4 7 7 6 8 5
G LCREEK: 0 0 0 0 0 2 5 3 5 6
KOKEE 0 0 0 2 10 3 3 6 3 6
LA- VLBA : 0 0 0 5 11 8 5 6 6 12
ONSALAG60: 0 0 0 0 0 8 12 12 11 5
WESTFORD: 0 0 0 0 7 4 8 7 7 7
WETTZELL: 0 0 0 3 3 13 7 7 8 9

Tot al : 0 0 0O 14 35 45 47 47 48 50
Tot al nunber of station scans: 286
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The third part concerns observations. The devation cutoff option in sol veconsders an
observation to be below the cutoff if one or both participating stations are observing at or below that
elevation. The display shows the digtribution of observationsin the schedule below 10E.

Di stribution (one or both stations are observing at | ow el evation)
Elev: O 1 2 3 4 5 6 7 8 9 10 Tot al

0 0 0 41 92 94 82 87 88 105 589
0>>| 133>>| 309>>|
0% 3% 8% 16%

Thesnr option displays anumericad histogram of the distribution of SNRs on each basdline. The
bin sizeis 5 units of SNR, from 0 to 85. SNRs greater than 85 are put into the last bin. A separate
display is produced for the two bands (X, S).

SKED Sunmary fromfile ../schedul es/rd9405. skd for experiment RD9405
(all scans with at | east one subnet station)
SNR hi st ogram

Di stribution of X-band SNRs, for each baseline
SNR: O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 >>

FV- AL: 0 0 0 0 0 14 20 24 11 36 12 4 3 5 1 11 16 57
FV- KK: 0 0 0 0 0 38 22 20 6 14 6 7 17 3 2 7 9 44
FV- LA: 0 0 0 0 0 0 2 12 10 18 10 11 18 13 17 19 15 135
FV- 06: 0 0 0 2 0 43 13 12 5 8 2 5 4 1 1 1 4 5
FV- WF: 0 0 0 0 0 23 36 29 22 4 6 14 18 1 2 8 6 46
FV- WZ: 0 0 0 0 0 28 13 21 3 0 7 4 8 4 1 7 2 20
AL- KK: 0 0 0 0 0 0 28 24 17 24 19 2 4 0 2 7 23 67
AL- LA: 0 0 0 0 0 11 7 31 18 15 30 6 3 4 4 4 21 66
AL- O6: 0 0 0 1 0 0 57 3 0 2 19 2 3 7 3 0 0 28
AL- WF: 0 0 0 0 0 0 25 22 24 15 3 2 1 10 19 2 2 43
AL- WZ: 0 0 0 0 0 0 10 7 25 3 30 10 1 1 0 1 1 54
KK- LA: 0 0 0 0 0 35 23 16 15 15 5 4 16 8 0 5 9 47
KK- O6: 0 0 1 0 0 1 52 6 3 3 2 2 0 1 0 0 0 0
KK- WF: 0 0 0 0 0 0 61 6 7 8 11 7 8 1 2 2 3 17
KK- WZ: 0 0 0 0 0 0 35 7 2 13 0 5 3 6 1 0 1 1
LA- O6: 0 0 0 2 0 40 8 22 4 9 2 3 3 2 1 3 1 10
LA- WF: 0 0 0 0 0 25 22 27 30 2 5 14 21 2 1 8 8 47
LA- WZ: 0 0 0 0 0 24 10 25 7 0 2 6 10 5 5 3 4 22
06- WF: 0 0 0 0 45 19 7 23 5 7 9 2 0 2 3 3 2 17
06- WZ: 0 0 0 0 0 0 54 19 34 5 5 7 25 6 6 8 4 67
WF- WZ: 0 0 0 0 0 0 36 14 31 4 4 2 11 14 4 4 5 40

Tot al 0 0 1 5 45 301 541 370 279 205 189 119 177 96 75 103 136 833
Total number of obs: 3475 Average SNR: 75.1 Medi an SNR bin: 50

Di stribution of S-band SNRs, for each baseline

SNR: O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 >>
FV- AL: 0 0 0 7 2 2 11 10 24 31 15 16 22 29 9 6 4 26
FV- KK: 0 0 0 0 6 5 9 12 13 10 11 21 24 17 16 3 7 41
FV- LA: 0 0 0 0 1 5 9 4 6 13 11 11 10 18 13 19 18 142
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FV- 06:
FV- WF:
FV- WZ:
AL- KK:
AL- LA:
AL- O6:
AL- WF:
AL- WZ:
KK- LA:
KK- 06:
KK- WF:
KK- WZ:
LA- 06:
LA- WF:
LA- WZ:
06- WF
06- WZ:
WF- WZ:

Tot al 0

[eNeNeNeoNeoNeolNolNelNoleolNolNoNoNoNoNoNoNol

0

Tot al nunber

12
1

3 0 1 0 0 0 0
12 6 11 3 1 3 283
7 2 2 3 1 2 3
16 28 23 21 3 6 34
14 25 24 20 5 7 29
2 7 2 1 0 0 0
5 7 0 0 0 7 8
0 9 0 4 4 1 11
22 28 18 18 2 8 37
0 0 1 0 0 0 0
6 7 5 5 2 4 4
8 0 0 1 0 0 5
1 2 0 0 0 0 1
15 4 10 5 2 3 283
8 3 5 2 1 2 4
0 0 0 0 0 0 0
3 3 5 3 0 0 0
4 6 6 2 1 5 1

40 109 256 298 348 352 322 315 246 174 193 177 126 50 77 392

0 6 4 5 50 16 9 6 3
0 0 5 5 12 22 26 28 18
0 0 1 10 9 13 23 14 19
0 0 0 3 1 13 12 22 29
0 0 7 2 3 12 10 22 30
0 1 4 41 19 28 5 0 7
0 0 1 6 7 20 31 24 29
0 0 1 4 10 19 39 7 8
0 0 0 6 3 11 8 20 8
0 5 0 1 18 17 20 9 0
0 2 1 7 5 11 17 11 33
0 1 1 2 0 8 31 13 4
0 3 7 13 38 19 6 11 4
0 0 6 5 10 19 24 25 26
0 1 1 8 9 13 21 19 22
0 10 28 60 23 5 8 3 2
0 9 32 55 47 34 14 14 9
0 2 3 14 22 39 22 31 10
of obs: 3475 Average SNR: 52

5

Medi an SNR bi n: 50

Thecover age option displays asummary of the digtribution of observations on the ky. There
are three partsto the display:

1) The sky isdivided into five parts of approximately equal area, caled NW, SE, SW, NW, and
UP. These are the four quadrants of the usual polar sky plots plus a centra area that includes dl
elevations above about 53 degrees. The numerical histogram displays the number of scans that each
station observes in each of the five areas. The totd, average, and rms are adso provided. A sample

digolay:

SKED Summary fromfile

(al

scans with at

Sky coverage histogram
SW NwW UP

FD- VLBA
Gl LCREEK
KOKEE
LA- VLBA
ONSALAG60:
WESTFORD
WETTZELL:
Overal |

NE
54
48
43
60
51
48
66

A

SE
56
69
56
56
51
63
47

vVg=

68
74
24
67
62
61
69

60.

71
62
61
74
38
51
46

| east

77
67
89
71
63
57
65

Rns =

one subnet

Tota
326.
320.
273.
328.
265.
280.
293.

12.

station)
Avg Rms
65. 9.
64. 9.
55. 21.
66. 7.
53. 9.
56. 6.
59. 10.

../ schedul es/ rd9405. skd for experi ment RD9405

2) Each of the four quadrants is further divided into bins by devation, with al bins having
approximately equal aress. The second part of the display showsthisdigtribution. The numbersinthe
firg digplay can be obtained by summing the first four devation bins for each direction, and summing
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the highest devation bin from each quadrant for the UP area. The sample below is from the same
schedule as the sample above.

NE SE SW NW
Avg Rns
El bin:O 11 23 36 53 |011 23 36 53 |0 11 23 36 53 |0 11 23 36 53

I
FD-VLBA : 10 14 16 14 13|11 12 19 14 23|13 15 20 20 26|15 17 20 19
15| 16. 4. GILCREEK: 6 10 20 12 10/ 5 23 28 13 17|11 18 24 21 23] 8 15
24 15 17| 16. 6
KOKEE 12 11 12 8 15| 8 12 18 18 31| O 1 7 16 21|15 14 16 16
22| 14. 7.
LA-VLBA : 15 15 17 13 10|13 13 14 16 26|15 9 20 23 18|15 18 22 19
17| 16. 4.
ONSALA60: 15 12 11 13 11|18 12 12 12 19|14 20 16 12 20| 8 8 13 9
13| 13. 3.
WESTFORD: 10 6 18 14 20/ 8 15 18 22 12| 9 20 16 16 15/17 13 13 8
10| 14. 4.
WETTZELL: 18 15 15 18 16| 5 16 12 14 15|12 24 15 18 17|16 12 8 10
17| 15. 4.

Avg: 12 11 15 13 13| 9 14 17 15 20|10 15 16 18 2013 13 16 13
15
Overall Avg= 15. Rnms= 5

3) The spherical distances are computed between al pairs of observations on the sky at each
gation. The bin sizeis 10 degrees, the maximum distance being 180 degrees. These vaues have been
used by importing them to a plotting program. The shape of the digtribution of these values has been
indructive in judging whether a sky digtribution is "clumpy” or "smooth.” If the digtribution of
observations on the sky isclumpy then the shape of the digtribution is skewed toward smaller distances.
The sample:

Hi st ogram of di stances between pairs of observations

FD- VLBA :232 1712 3194 4424 5423 5617 5773 5735 5313 4833 4113 3371 2508 1816 1045
601 214 21

G LCREEK: 216 1834 3211 4454 5420 5549 5810 5608 5279 4876 4030 3263 2417 1626 846
364 138 5

KOKEE 1186 1370 2327 3271 4005 3941 3889 3645 3175 2957 2294 1838 1308 907 506
291 113 23

LA- VLBA :216 1737 3134 4379 5380 5613 5884 5809 5570 5038 4377 3736 2766 2031 1211
709 315 65

ONSALAG60: 129 1045 1853 2502 3236 3458 3613 3327 3126 2892 2411 1977 1358 1208 686
392 181 17

WESTFORD: 174 1293 2295 3148 3925 4071 4091 4077 3845 3592 2980 2704 2081 1498 871
494 178 11

WETTZELL: 184 1440 2559 3427 4373 4681 4822 4736 4389 3954 3240 2808 2075 1614 949
528 234 43
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Plots. Thexyazel ,pol azel ,el ,andaz optionsproduce graphicsplots. Up to eight graphs
are produced. All graphs appear on the screen at the sametime. If thecommanduni t pri nt has
been issued, then the plots are sent to the printer.

xyazel : Thisoption produces aplot of eevation vs. azimuth, one point for each selected scan.
Each plotted point is the number or letter of the observed source. The station’s horizon mask is
plotted asaline.

pol azel : Thisoption producesapolar projection with one point for each scan. Azimuth extends
around the plot from O degrees in the north. Elevation is 90 degreesin the center of the plot and O
degreesisthe outer circumference. The azimuth and eevation of each scan isplotted asthe number
or letter of the observed source. The gtation’s horizon mask is shown asaline.

el : Thisoption produces a plot of source eevation vs. time for the salected scans.

az: Thisoption produces aplot of source azimuth vs. time for the selected scans.

All default plot scales are 0to 90 degreesfor eevation (y-axis), 0to 360 degreesfor azimuth (x-axis),
and 0 to 24 hours (x-axis). The optiona parametersxmin, xmax, ymin, and ymax can be used to
limit the plot scales. Units are degrees for devation and azimuth, hours for time. Only points faling
within the minimum/maximum range are plotted.

File. Thef i | e option was created as a test option and is not normally used. It will create an
output filewith datasuitable for input to certain plotting programs. Thefileiswritteninto afilewith the
name/ t mp/ SKpl ot , wheret np isthe name of the temporary directory. The file contains lines
in the fallowing format:

Feds StnCode  SourceNum Az(deg) El (deq) UT( hr)
Example A 13 196. 3 42.1 12.36
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tagalong
Syntax: t agal ong range station [stationx]

This command will cause the named station to be added to dl possble scans in the given time
range. Refer to page SKED-17 for the syntax of range and station. The syntax for stationx isthe
same asfor station.

Each obsarvation in the time range is first checked to seeif it isavalid scan for the other stations.
If it isnot, the process stops. The dew time, tape spin and change times and tape footage counter are
al computed for the station being t agged dong. The Sation is then added to the scan if dl dements
arevdid.

If the schedule was origindly created using variable scan lengths, there are two options for tagging
adong anew gation. If you set parameter vscan to y then the appropriate scan length for the new
stationwill be caculated usng the SNRs specified. If you set parameter vscan ton, thenthestation
will betagged aong to each scan with thelongest scan length of the subnet that participatesin that scan.

Aswith aut oshi ft,check andr enpve, thefirg scan in the time range is assumed to be
correct. Only one station may be “tagged” a atime. The tagging process stopsif an incorrect scanis
encountered. Refer to page SKED-103 for adiscusson of thethingss ked checks for avaid scan.
M essages detailing the problemswhich may occur aretyped out before the offending scan isdisplayed.
Duringthecheck,aut oshi f t andt ag commandsthe assumptionismadethat the previousscan
which was listed has passed ingpection and is problem-free. Before sked attempts to add the new
sationto ascan it checksto seeif thescanisvdid. If it isnot, the relevant messages are typed out and
execution of the command stops.

The second, optional, stationx is the “tag-to” gation. Only scans containing this station will be
consdered for tagging on the first station. This option is useful if you want to have a nearby dternate
gation participate in the scans aready scheduled for another station.
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tape

Syntax: t ape [ station value [gap] station value [gap] ... ]

This command alows you to set the tape motion type that you want to use at each Sation. Y ou can
specify one type to gpply to al sations or you can st each sation’ stype individualy.

The tape motion type is entered as value in this command. Vdid type for tepe motion are:

start &stop The tape is started at the beginning of each scan and stopped at the end.
Fast forward or fast reverse motion may be used to move the tape at high
speed to the end of apassif the next scan’ s duration istoo long to fit in the
remaining tape on the current pass.

conti nuous The tape is Sarted at the beginning of apass and stopped only when theend
of the passisreached. Thetapeis never moved at high speed but isdways
moved at record speed.

adapti ve The tape is Sarted at the beginning of a pass and stopped only if the time
fromthe end of one scan until the start of the next scanislonger than thetime

specified by gap.

Refer to the discussion about tape usage starting on page SKED-109 for more details about tape
motion and how scans are scheduled.

All gations are defaulted totype st ar t &st op whendaionsarefirst sdected from the cata og.
Theredfter, the vaues sat with this command are remembered even if you sdect another station or
de-select adtation.

Refer to page SKED-17 for the syntax of station.

If only the command name is typed, the current tape motion types are displayed. Sample:

I D STATION TAPE MOTI ON

FD FD-VLBA START&STOP
GC G LCREEK START&STOP
KK  KOKEE START&STOP
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W WESTFORD  START&STOP
W WETTZELL START&STOP

The tape motion types are written into the $ PARAM section of the schedule filewhentheer , ec,
wr , or we command is executed and the limits are then automeatically set when the same schedulefile
is accessed again. Thetypes are found on the linesthat start with TAPE_MOTI1 ON.
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timeline

Syntax: timeline[on*off ]

This command turns on/off adisplay of dl thetime dements used to determine and check scan Sart
times.t i mel i ne isuseful primarily asatool for understanding exactly why SKED choseto start an
scan & acertain time.

Whent i mel i ne ison, adetaled display appears whenyou schedule anew scan or whenyou
check or autoshift a set of scans.

The fallowing isan example of the t | el i ne display. The firg line lists the first scan. Each
subsequent group of four lineslists information for one ation. The find line ligs the next scan. Refer
to the timeline display and dgorithm discussion on page SKED-20.

Sour ce Start DURATI ONS
name yyddd- hhnmss A H M X Y
Obs 1 1633+38 90015-160000| 470 190 784 160 784|

line 1 STN START DUR TAPE | DLE SOURCE MAXSLEW CAL TAPE START
line 2 H 16: 3:10 0 1 0 5 96 10 1 16: 5:10
line 3 MAXSLEWESLEW * OR* +PARI TY+SETUP+HEAD

line 4 55 70 20 6

line 1 STN START DUR TAPE | DLE SOURCE MAXSLEW CAL TAPE START
line 2 X 16: 2:40 0 1 0 5 96 10 1 16: 4:40
line 3 MAXSLEWESLEW * OR* +PARI TY+SETUP+HEAD

line 4 37 70 20 6

Qbs 2 1611+343 90015-160510| 100 100 |

A brief explanation of the contents of each line:

Obs 1 isthefirgt observation from which procedure times and dewing times are calcul ated.

linelandline2:
STN Station ID
START, DUR Combined, show the time that this sation is available to begin anew

observation.
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TAPE, | DLE, SOURCE Time (seconds) alowed for commands following the scan: TAPE
command, POSTOB procedure, SOURCE command.

MAXSLEW Maximum of dewing time or the sum of required commeands (from
lines 3,4).

CAL, TAPE Time (seconds) dlowed for commands before the scan: PREOB
procedure, TAPE command.

START The earliest time the next observation can sart at this Sation.

line 3 and line 4:

The dewing time and the required command times are displayed on these two lines. The largest of the
dewing time or the sum of the command timesisdisplayed in lines 1,2.

SLEW Time required for antenna to move to next source.

SPI'N, PARITY, SETUP,

HEAD, etc. Time for required commands (only non-zero command times are
displayed).

Obs 2 isthe scan following Obs 1. If everything checks OK, then the start time for Obs 2 should be
the latest of the station start times shown at the right end of lines 1,2.

August 1, 1999 SKED-95



sked Mark IV Software Documentation

unit

Syntax: unit [print *screen *file[append *overwrite]

This command sets the display unit for listings and other displays. Information messages, error
messages, and help messages are dwayswritten to the screen. The default unit for display istheuser’s
termind. If theuni t command is given with no parameters, the current display unit is shown.

To save output to be sent to a printer, type the command uni t pri nt. Thiswill save dl
standard output (except command error messages) to a temporary file named / t np/ SKPnnnnn
where nnnnn isthe process ID. When you are finished saving output, typeuni t scr een. This
restores screen output but does not close the temporary file. The temporary print file can beadded to
anytime prior toitsbeingprinted by usnguni t pri nt append. You can dart theprint file over
again (without printing it) by specifying over wr i t e ingead of append. Theappend optionis
the default. If you attempt to exit from sked without dosing the temporary file you will be asked
whether to abandon it or not.

Output to a permanent file works the same way as temporary output. An error is produced if you
don't have permission to writetofile. If you exit from sked before closng thisfile, youwill be asked
whether to ignore it or not.

To print the output, refer topr i nt 1 and pri nt p commands.
A sesson of saving output might look like this

?2unit print

Saving to /tnp/ SKP0O1177
? mu

?unit screen

Closing file /tnp/ SKP01177

Qut put returning to the screen
?2printp

request IDis |aser-160

Deleting file /tnp/ SKP0O1177
?
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The output fromthenrut ual command will now be sent to thelaser printer. Thetemporary printfile
isdeleted.
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untag

Syntax: unt ag [ range |

This command will remove from the scans inrange any station for which the source is
below the horizon. Scans with sources below the horizon could have been generated by
using the vl ba command which makes a “full observe” schedule.
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viba

Syntax: vl ba[on *of f ]

This command turns on/off the “full observe” mode that is sometimes used for
experiments that will be processed at the VLBA correlator. This mode is not necessary
because the VLBA correlator can handle fully subnetted schedules now, whereas in the
past it could not.

When this mode is active, all participating stations will be scheduled for a scan even if
the source is below the horizon for some of the stations. The minimum number of stations
that must be able to see the source is specified with the parameter mi nsubnet .

After you use this mode to generate the schedule, you can then use the unt ag command to
remove the dations that cannot see the source. This will produce a schedule that contains the
observations that should come unflagged from the VLBA corrdator. The* untagged” schedulecanaso
be usad for checking the smulation results from the experiment. The full schedule must be used for
obsarving.
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vscan

Syntax: vscan [ source [ subnet]]

This command calculates and displays scan lengthsfor the specifiedsource for each gationin the
gpecified subnet. The command aso displays theoreticd SNRs for each basdine. If no subnet is
gpecified, the current default subnet is used. If no source is specified, information for al sources is

displayed.

If source is specified as_, adisplay is produced which lists dl sources and basdlines.

For asingle source, the display consists of gation scan lengths plusamatrix showing the calculated
SNR for each basdine in the subnet. Error messages are displayed which detail inadequate SNR on
individud basdines, as compared to the minimum SNRs specified with the snr command. The
following is asample display from thecommandvscan 1.

Variabl e scan info for 0048-097
Station: FV AL KK LA O6 WF wz
Dur at i on: 180 100 215 175 215 190 95
SNR by basel i ne:
X- band S- band
FV AL KK LA 06 W FV AL KK LA 06 Wk
AL 45 AL 30
KK 47 45 KK 41 30
LA 78 46 47 LA 59 30 41
o6 30 30 30 30 o6 19 14 19 19
W 44 40 40 44 30 W 31 21 29 31 15
W 39 52 35 39 33 38 W 23 23 21 23 12 17
Cbserved flux by baseline:
X- band S- band
FV AL KK LA O6 WF FV AL KK LA O6 WF
AL .9 AL .6
KK .9 .9 KK .6 .6
LA 1.0 .0 .9 LA .6 .6 .6
(03] . 8 .9 . 8 .9 (03] .5 .6 .5 .5
W 1.0 .9 .9 1.0 .9 WF .6 .6 .5 .6 .6
w2 . 8 .9 .7 .8 1.0 .9 wz .5 .6 .5 .5 .6 6
Proj ected baseline |lengths (km:
FV AL KK LA (03] WF
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sked

AL 4726.
KK 5409.
LA 609.
06 7941.
WF  3135.
WZ 8418.

4728.
4158.
6066.
5040.
6857.

5200.
9793.
7676.
10357.

7634.
3044.
8162.

5601.
920.

5998.

Note that there is no observation epoch associated with the vscan command, and so the full
basdline length is used in the calculation of scan length and SNR. Thus the vscan dislays give the
worst-case SNR, and most actua observationswill have better SNRs because the projected basdine
at thetime of the observation will be used in the cal culations. See the discussion and equationsfor scan
lengths and SNIR gtarting on page SKED-106. When anew scanis scheduled or when an existing scan
is checked, the calculation of projected basdline takes into account the current time and the observed
flux isthen calculated using the projected (foreshortened) basdline.

The display which lists scan lengths and SNRs for all sources suppresses error messages and
automatically drops gations from the display if they have inadequate SNR. Theinformetion in thedl-
source display issmilar to having the parameter snr set to aut o.

A portion of the display fromthecommandvscan _

Vari abl e scan info for WB ( CDPSXW\B4)

Sour ce

1 0048-097
2 00594581
3 01194041
4 0229+131
5 0454-234
6 0458-020
7 0528+134
40 2145+067
41 2234+282
42 2255-282
Sour ce

0048- 097
0059+581
0119+041
0229+131
0454- 234
0458-020
0528+134

NOoO o~ WNBRE

Dur ati ons
FV AL
75 60
60 60

105 60

105 60
60 60
60 60
60 60
60 60

285 285
60 60

Dur ati ons
FV AL
75 60
60 60

105 60

105 60
60 60
60 60
60 60

KK
75
60
105
105
60
60
60

60
-1
60

KK
75
60
105
105
60
60
60

LA
75
60
95
95
60
60
60

60
70
60

LA
75
60
95
95
60
60
60

SNRs for
F-A F-K
35 30
84 62
34 30
35 30
44 32
81 62
114 83
234 171
30 -1
56 42
SNRs for
F-A F-K
23 27
74 73
43 56
43 54
70 68
87 87
60 55

dakl :
X- band
F-L A-K
51 35
114 86
91 34
91 35
68 45
114 81
178 115
364 234
44 -1
78 56
S- band

F-L A-K
38 23
114 74
86 42
93 42
114 69
137 85
119 59

A-L
36
85
39
39
47
84

121

247
31
57

AL
24
75
44
45
72
89
65

K-L
31
63
30
30
33
62
86

175
-1
43

K-L
27
74
54
53
69
88
57
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40 2145+067 60 60 60 60 71 72 167 70 73 72
41 2234+282 285 285 -1 70 123 -1 105 -1 64 -1
42 2255-282 60 60 60 60 30 40 68 41 44 33

A - 1 in the display means that this source cannot meet the minimum SNR requirements for the
dation and its basdines. If this source were scheduled interactively, you would be asked if you want
to schedule it anyway. In auto-select mode, the station would be automaticaly dropped from the
observation. More information about the achieved SNIR can be obtained with the commandvscan
41 fv-al-kk-1a:

SNR of 25 is less than mininum 30 required for KK-LA at X-band
Vari abl e scan info for 2234+282

Station: FV AL KK LA

Dur at i on: 285 285 372 520

SNR by basel i ne:

X- band S- band
FV AL KK FV AL KK
AL 30 AL 123
KK 30 67 KK 117 122
LA 88 62 25 LA 211 128 137
Observed flux by baseline:
X- band S- band
FV AL KK FV AL KK
AL .4 AL 1.4
KK .5 . 8 KK 1.3 1.4
LA .9 . 8 .3 LA 1.7 1.5 1.3
Proj ected baseline lengths (km:

FV AL KK
AL 4726.
KK 5409. 4728.
LA 609. 4158. 5200.

In the above example, the source is too wesk to be observed on the KK- LA basdine only. In
automatic mode the weakest station, Kk , is dropped, thus diminating observations on dl three of its
basdlines.

Y ou can use this command to plan a srategy for making the schedule. Y ou can try different SNRs
and different vauesfor the parameters that specify minimum scan lengths and the modular unit for scan

lengths
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If the required scan length for agiven SNR will be grester than the maximum scan length, the actud
SNRwill belessthan requested. Themar gi n optiononthesnr command can be used tofinetune
the required SNRs.
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WC, WI

Syntax:  we new-file-name
wr [ existing-file-name ]

Smilar totheec and er commands, thewc command (write, create) crestes anew file with the
name supplied, and thewr command (write, replace) replacesthe file being edited (or the file named)
withthe edited verson just produced inthissk ed sesson. Thedifferenceintheec, er , andwe, wr
commandsisthat you end the edit on with theformer commandswhereas you return to where you
were in the scheduling with the latter.

With the wr command, you are asked to confirm replacement of the file. With both commands,
valid accessto the fileis checked.

Before saving, s k e d readsthrough the schedule and checksthat al of the sources and stationsyou
have scheduled are currently selected. If not, an error message is printed and you will be asked
whether you wish to continue anyway, saving the schedule file asis.

For the wr command, the current values for the $EXPER and $PARAM sections are aways
written into the output file. Other sectionsarere-writtenfroms k ed’ sscraich filesonly if achange has
beenmade, that is, sel ection has been done or new observations have been added. Unchanged sections
are copied in their entirety from the origind file.

If you do a wec command, the newly-created filename becomes current and further saves can be
accomplishedwithwr or er .

sked writes out the $EXPER, $PARAM and unchanged file sections firg, followed by the
sections that have been modified in this scheduling sesson. Thus the order of the sections within the
schedule file may change depending on what changes you make in your schedule.

The path specified in the contral file, if any, is pre-pended to the file name specified with this
command.
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whatsup
Syntax: what sup [ subnet[ful | *m n*no [time]]]

Thiscommand displaysalist of sourceswhich are up and availablefor the next scan. Thetelescope
pointing position and dewing time required are displayed for each gation in the subnet specified, or
for the gationsin the default subnet if nothing is pecified. The pointing postionsare listed as of theend
of the dewing time, i.e. when the new scan could begin. The tape and time status at the end of the
current scan a each station is also displayed. The program a so looks ahead by the amount indicated
inthe parameter| ookahead andwill print amessageif any sourcewill rise or set within thisamount
of time in the future. Lookahead is done in steps of 1/20thof | ookahead parameter. A sourceis
displayed if it isvidble a more thanone gationinthe subnet, or if itisvisble at one station and will rise
at one or more gations during the lookahead time.

The standard display consists of azimuth, eevation, and dewing time for each gation. Thisisaso
the m n display. The f ul | display includes hour angle aswell. The no option will not make any
digolay; this is useful in auto-sdect mode if you are only interested in the chart of the “bedt”
observations.

The parameter wi dt h determineshow many stations can fit acrossthe screen or apage. Thefixed
part of the display is 25 characters and each station needs 16 charactersforf ul | and 12 characters
for m n. If you have 10 gtations, awi dt h of 145 will display dl 10 in landscape orientation on a
printed page. An example display is shown below.

WHATSUP di splay for frequency code WB ( CDPSXV\B4)

FVv AL KK LA
End of current obs: 20:01: 35 19:58: 10 19: 58: 55 19:58: 10
MR15840 1F03600 7F02812 JF09337
Remai ni ng: 684s=15840f 212s=05220f 247s=06008f 349s=08303f

Sour ce Scan Last Gbs Az El Sl Az El Sl Az ElI S Az ElI S

0059+581 196 00:20 26| 330 15 1.5 | 291 58 1.5 | 327 36 1.2 | 328 20 1.7

0119+041 196 01:09 21| | 249 14 2.3 | 259 36 1.3 |

0229+131 196 00:10 23| 282 5 1.9 ] 23529 1.9 ] 26156 1.4 ] 280 9 1.6
set in 6 | | | set in 25

5 0454-234 196 00:49 11| 231 14 1.4 | | 178 44 .7 | 228 13 1.5

6 0458-020 196 00:16 18| 248 29 1.5 | 190 23 1.4 | 174 66 6 | 243 30 .9

A wN H
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7 0528+134 196 00:31 22| 259 44 1.7 | 183 39 1.1 | 130 77 .4 | 251 45 .8
9 0552+398 196 00:42 22| 297 56 1.9 | 173 65 1.0 | 3468 .6 | 289 60 1.2
10 0727-115 196 00:57 13| 203 45 1.3 | | 127 38 .2 | 197 41 .5
11 0735+178 196 | 230 71 2.2 | 14339 .4 | 8950 .2 | 21269 .4
12 0804+499 196 01:06 21| 346 70 2.1 | 110 65 .6 | 42 43 .5 | 349 76 1.9
13 0820+560 196 | 356 65 2.0 9568 .7 | 3538 .6 | 360 70 2.0
14 0823+033 196 00: 03 16| 186 62 1.9 | 134 21 *** | 102 34 *** | 179 57 ***
15 Q1287 196 00:14 18| 160 79 2.4 | 12035 .3 | 8033 .2 | 154 73 .5
16 0919-260 196 06:51 4] 168 32 .9 | | 123 9 .2 | 166 26 1.0
17 4C39. 25 196 01:13 19| 46 77 2.4 | 100 49 6| 5730 .4 7077 1.2
18 OK290 196 02:38 11| 102 72 2.2 | 102 33 .5]| 7021 .3 ]| 11168 .7
19 0955+476 196 03:13 11| 37 67 2.1 | 8552 .7 | 4725 .5| 4969 1.4
20 0954+658 196 | 14531.6|] 5964 .9| 2625 .7 ] 18 57 1.8
21 1034-293 196 00:13 5] 152 23 .6 | | | 150 18 1.3
22 1044+719 196 13:08 1| 14 45 1.3 | 4263 1.0] 2021 .7 ] 1650 1.8
23 1053+815 196 07:59 6| 6 38 1.1 | 2165 1.1| 9 22 .8 | 7 42 1.9
25 1128+385 196 00:47 13] 66 54 1.6 | 7335 .9] 51 6 .5] 725312
26 1219+044 196 00:37 20| 105 31 .8 | | | 105 27 1.0
27 1308+326 196 00:06 24| 69 33 .9 | 56 20 1.2 | | 7132 1.2
28 1334-127 196 00:00 14| 109 6 *** | | |[risein 22
29 1357+769 196 01:21 19| 15 32 1.0 | 20 56 1.2 | 912 .8 | 16 36 1.8
31 1606+106 196 01:02 21| | |

32 1622-253 196 00:03 11| | |

33 NRAGG12 196 00: 17 20| | 12 15 1.9 | [risein 31
34 1726+455 196 00:57 9| | 221 1.8 |

35 1739+522 196 00:10 11| | 360 27 1.7 | [rise in 6

36 1741-038 196 00: 28 21 |
37 1749+096 196 04: 34 18] |
40 2145+067 196 00: 31 28] |
|
|

41 2234+282 196 01:31 18| 296 19 2.2 298 7 1.4

I
I
I I
I
| set in 14

Onthedisilay, thefirg lineliststhe sation IDs. The second line showsthe ending time of the current
observation and the pass number, direction, and footage count of the tape at that station. The

Remai ni ng line shows how much footage remains on this pass of the tape and how many seconds
of recording time this footage corresponds to.

Scan isthe scan length for this source, which will beused only if parameter vscan isn. Last
is the time since this source was last observed, on any subnet, in hours and minutes. The current time
istaken asthetime of the firgt station displayed by this command. Ob's is the number of scans so far
in the schedule on this source.

Az and El givetheazimuth and eevation of the source at the time the new observation could begin
a that gation, in integer degrees. S| isthe time in decima minutes that the antenna requires to dew
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fromthe current sourceto thelisted source. The current source being observed at each siteisindicated
by * * in place of the dewing time.

If parameter snr isaut o, then information is not displayed for stations for which the source
cannot be observed dueto low SNR. Because the SNIR cal cul ations depend on the actual subnet used
to schedule, the display may not be exactly consistent with the results you will see in scheduling a
source if you specify asubnet. what sup consdersthat if the SNRistoo low onany of the basdines
to adation, it will drop that station from the display.

Thetime fidd specifies the ending time of the automatic schedule generation. time is in standard
sked timeformat. sked will automaticaly sdect scanstofill up the schedule from the time of the
current scan, stopping when time is reached. You can generate one new automatically selected
subconfiguration if you use the period, . , which means the current time. If no time is given then only
adisplay is shown and no observations are added to the schedule.

Sdection of subconfigurations for evaluation is performed during the execution of thewhat sup
command. Refer to the discussionstarting on page SKED-115. Thelogic flow for automatic selection
is described starting on page SKED-120.

If the command subcon on was issued, then each subconfiguration that is evauated is dso
displayed on the screen. Thedisplay isthefull schedule entry asit would gppear inthe$ SKED section
of the schedulefile.

If the normal equations have been set up withtheop go command or if the sky coverage option
is turned on, then a chart of 15 highest ranked subconfigurations are displayed. Ranking is done
according to how much each new subconfiguration would improve the schedule. For each optimized
parameter the relative improvement in the matrix of norma equations is displayed. Refer to page
SKED-116 for the equations. The criterion for ranking the subconfigurationsisthe sum of these values.

The sample digplay below shows a portion (part of the first row) of the subconfiguration chart from
thewhat sup command.

STAT4: Total nunmber of tested subconfigurations: 19

STAT4: Nunber of subconfigurations tested for m nor options : 6

Source Dur: |1308+326 60 | 0229+131 60 | 0919- 260 60 | 0229+131 60
| 0229+131 60
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St ations: | DWA- LW | A- K- | D- L- | A- K- | A- K-
Start time: | 94194210005 | 94194210035 | 94194205950 | 94194210035

| 94194210035

Sour ce Dur: | | 1104- 445 60 | | 1034- 293 60

| 1308+326 60

Stations: | | D- L- | | D- L- | DWW
Start tinme: | | 94194205950 | | 94194205950

| 94194205950

sky coverage | . 611 | . 491 | . 468 | . 411 |
. 380

Sour ce Dur: | 0954+658 375 | 0229+131 60 | Q1287 60 | 1739+522 60

| 1128+385 135

Stations: | DCA- KWLC | A- K- | D- A- KWL- | DWA- LW

| DWA- KWLW

Start tine: | 94194210525 | 94194210035 | 94194210035 | 94194210010

| 94194210035

Sour ce Dur: | | 0919- 260 60 | | |
St ations: | | D- L- | | |
Start time: | | 94194205950 | | |
cover age | . 329 | . 322 | 301 | 295 |
. 293

Inthe above sample, sky coverage was optimized. For each subconfiguration, from top to bottom, the
display showsthe scan(s) and theimprovement in the sky coveragethat this subconfiguration provides.
If covariance were the mgor optimizing criterion, then the improvement in the estimation of the
optimized parameters would be displayed as a percentage.
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xlist

Syntax: xlist [on*off *[feet *azel |ha*dur *snr *fl ux * max

1]

This command controls the type of extended listing which appears for the | i st, next,
current,andpr evi ous commands Whensked garts, thedefault optionforx| i st isdur,
i.e. durations are displayed.

Withthe of f option, the scan information asit gppears in the schedulefile is displayed.

Withtheon option, al possibleinformation isdisplayed. Inthiscase, thedisplay will accommodate
only 5 gations. If you have more than 5 stations and want the full display, you will havetolist themwith
Separate commands using subnets.

The other options display different types of information about each scan and may be used in any
combingtion.

f eet will display the tape footage counters at dl stations.

azel displays devation and azimuth.

ha displays hour angle, devation, and azimuth.

dur lists scan durations by Stetion.

snr lists caculated SNRs by basdine.

flux lists observed flux by basdine.

max produces alising with dl information, identical tox| i st on.

If thex] i st commandisissued with no arguments, it Smply togglesbetween on and of f , with
an accompanying message indicating its new setting.
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Xxnew

Syntax: xnew[on *of f *[snr *sefd*fl ux *base ]]

This command controls the type of extended listing which appears for the / , or new scan,
command. When sked darts, the default option for xnewison, i.e al the matrix displayswill be
listed when you schedule a new scan.

With theof f option, information is displayed about the new scan sart time, dewing times from
the previous source, station durations, and footages.

Withtheon option, in addition to the scan information there are four metrix displaysthat will appear
if you are scheduling a scan with the parameter vscan set to 'y . The four matrices display the SNR
achieved on each basdline in the new scan, the projected baseline length for each station pair, the
observed flux on each basdline, and the effective SEFD at the Station and the source eevation.

The other options display different types of information about each scan and may be used in any
combination. Y ou can specify some or dl of the optionsin one command.

base displays the matrix with projected basdine lengths for this scan.

snr lists calculated SNRs by basdine.
flux lists observed flux by basdine.
sefd ligs the effective SEFDs and the source eevation for this scan.

If the x new command is issued with no arguments; it Smply toggles between on and of f , with
an accompanying message indicating its new setting.
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4.0 Implementation

This section describes the dgorithms, definitions, and equationsused by sk ed for critical processes
and calculations. References to subsections are made throughout the command descriptions.

4.1 Subnetting

Immediaidy after sation sdection, a default subnet is initidized to hold dl of the dations just
sdlected. Theredter, sk ed attemptsto schedule each station in the default subnet to participatein each
observationif no particular subnet ispecified. The Sationsin the default subnet may be changed at any
timeviathepar anet er s subnet command.

Y ou can schedule an observation in which fewer than the tota number of ations in the default
subnet participate. Thisisaccomplished either by specifying asubnet in the new observation command,
whichoverridesthe default subnet for that observation, or lettings k ed diminate Sationsautomeaticaly
when it finds that a source is not up at a particular Sation or that a source has insufficient SNR at a
dation.

When the observation is scheduled, the dewing times for only the subnet stations are taken into
account in caculating the start time and the tape footage count is advanced for the subnet Sationsonly.
Subsequent observations have dewing times and tape footage caculated from the last observation in
which a station participated. Observations are written into the schedule such that al observations
gopear in increasing time order.

If the synchr oni ze parameter is set to on, then any observation which is scheduled will be
recorded at the same physical location on tape (.e. identicd direction and footage count) at al
participating stations. Thetimerequired to aign thetapes before anew observation beginsistaken into
account by sked. The SNAP commands which do the tape postioning in the field are inserted into
the schedule automaticaly by dr udg. Both dr udg and sked use the same dgorithm to compute

tape spin time.

Ifsynchroni ze isof f (default setting), then when anew obsarvation is scheduled it will be
recorded on the next available section of tape at each participating station. Thismost likely will not be
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the same physical location on dl tapes. This method will, in generd, use Sgnificantly fewer tapes then
the method which synchronizes tapes. However, tape changes will be didtributed throughout the
schedule and this tends to reduce the total number of observations possblein aday.

4.2 Cable Wrap Algorithms

Cable wrap for az-dl telescopesis handled by sked in the following manner. The entire cable is
viewed as a sngle continuous wrap which begins a a certain (postive) azimuth and proceeds
clockwisethrough ever-increasing azimuths (values may be greater than 360 degrees) to the end of the
cable. Negative values for azimuth cable limits are not understood by SKED. The so-caled “neutra
point” is located hafway betweenthe azimuth travel limits of thetelescope. Thetwo partsof the cable,
one on ether sde of the neutral point, are designated by the letters “C” (clockwise) and “W”
(counter-clockwise), where clockwise and counter-clockwise are the direction of travel from the
neutral point looking down on the antenna.

Theazimuth limits displayed by thest at i on | i st command show the full range for the az-€
telescopes. In ligings, azimuths are displayed in the range 0 to 360 degrees. If atdescope azimuth fdls
in anon-unique portion of the cable, it is tagged by a letter indicating on which wrap (C or W) the
telescopeispogtioned. Theletters“W” and “C” are used to request that an observation be scheduled
suchthat the telescope movesto that wrap for the observation. (Note, however, that such requestsare
not implemented in SNAP files, and must be handled manudly by the operator.)

4.3 Definition of a Valid Scan

Thereare severd criteriawhich must be met in order for ascan to bevdid. Thefollowing thingsare
checked when anew observation is scheduled andduringcheck, aut oshi f t ,ort agal ong.

» The new source mugt be within antennalimits within one hour after the end of the previous scan.
Thisdlows for the case when the source has not yet risenat the beginning of the dew, but may
gill be up for the gtart of the next scan.

» The source must be within antenna limits at the start of the scan and at the end of the scan.

» Thetape usage must be vdid: no formatter mode switching in the middle of atape pass, and no
scan longer than the length of atape.
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4.4

There must be sufficient time alowed between scans for dewing, tape spinning, tape changes,
and set-up.

At antennas with az-e mounts, the continuity of the scan is checked to ensure that it beginsand
ends on the same cable wrap.

At antennas with az-d mounts, the dew to the new source is checked for convergence. This
problem could ariseif the sourceis on one portion of the cable wrap at the beginning of the dew,
but by the end of the dew, it has moved onto the other portion of the wrap.

When automatic scan length ca culations are enabled, the source strength and antenna sengitivity
must be sufficient to achieve the specified minimum SNR on al basdines to the antenna.

Catalog Access

4.4.1 sked Selection

The following procedures are used by sk ed for accessng and sdlecting catalog information:

sked initidly crestes scratch files and writes into them any information it finds in the schedule
file sections $SOURCES, $STATI ONS, $HEAD, $FLUX, and $CODES. Any comments
within these sections are preserved in the scratch files.

Thesel ect optiononthesour ce,stati on,andfr equency commands accesses
catalogfiles. All entriesin the catalog are displayed by name, and you sdlect the ones you want
for your schedule. When source, setion, or frequency sdection isdoneinteractively, sk ed puts
the names of the entriesinto alist of “sdected entries’. During the process of selection you add
to or remove from thislist. For sources, the common names are used for selection; for stations,
antenna names; for frequency codes, the name of the observing mode.

Whenyou exit from sdection, s k ed will reed theinformationit requiresfrom al relevant catalog
files and create the appropriate format for the sked file section(s). New scratch file(s) are
written with the new information you have just selected.

Information from the catalog files is aways retrieved unless you specify the OR option (only
available for sources) which will retain (some of ) theinformation from your origind schedulefile.
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This is not recommended because you should normally get fresh data from the catalogs for
scheduling.

* Whentheer or wr command is executed, sked copies the scratch files directly into the
schedule fileif selection has been done. If sdlection has not been donefor any of the threetypes
of information, then the corresponding section of the origind file is copied initsentirety into the
output file. Thislatter procedure preserves any comments which might have been added to the
schedulefile.

4.4.2 Access Logic
The following detailed steps are followed by sked in collecting catd og information:

1. Sources

- original scan lengths and fluxes are saved by source name

- namesfromthesour ce. cat file or specified file, are read in and checked for duplicates
-gradesfrom f | ux. cat . conment s fileareread in

- source common names and grades are displayed

- User selects sources

- for each sdected name, get position and epoch from the catdog file

- write/re-write the SKXnnnnn scratch file ($SOURCES section)

- restore scan lengths and fluxes for same-named sources

- et scan lengths to default for sources not in the save list

2. Stations

- dl user-specified vaues and parameters are saved by station name

- names and 1-letter codesfrom ant enna. cat aredisplayed

- user sdlects stations, optionaly changing the 1-letter Sation ID code

- for each sdlected name:
get antennainformation from ant enna. cat
if the 1-letter ID code for antenna is the same as another, change subsequent ids
get postions from matching position codein posi ti on. cat
get information from matching antennanamein equi p. cat
get horizon or coordinate mask from matching antennanamein mask. cat

- write/re-write the SKYnnnnn scratch file (BSTATI ONS section)

- restore user-specified values and parameters for same-named gations

- et defaults for devation limit, SNR, tape motion, early start, and optimization parameters
for gationsnot in the save ligt
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3. Frequencies

- sations must be selected first

- namesfrom nodes. cat aredisplayed

- user selects mode(s)

- for each selected mode:
get RF frequencies and channel referencesfrom f r eq. cat
get recaiver setupsfrom r x. cat and LO and channd assgnmentsfrom | oi f . cat
get recording mode information fromr ec. cat
get head postionsfrom hdpos. cat and track assgnmentsfromt r acks. cat
writere-write the SKZnnnnn scratch file ($ CODES section)
write/re-write the SKHnnnnn scratch file ($HEAD section)

4. Fluxes

- sources must have been sdlected first

- fluxesareretrieved fromf | ux. cat . nnnn for each source name and the selected frequency
bands

4.4.3 Selection Error Conditions

1. Sources: If no flux is available for a given source, you will not be able to use the automatic scan
length caculation features.

2. Saions If no pogtion isfound for an antenna, or if no dewing rates are present, sk ed cannot
continue and resets the dations to “none selected”.  If no equipment entry is found for an antenna,
sked usssthedefault vauesfor tape length and number of passes so that you can continue scheduling.
These default vdues are set inthesked parameter file. If no SEFD vauesarefound, youwill not be
able to use the automatic scan length caculation festures.

If a horizon mask is found but there is no matching code from the A ling, sked checks for a
meatching code from the P line. This check is done so that information in old schedules without mask
codes on the A lines will be read properly.

3. Frequencies: If no LO information is found for a gation, sked will continue with a warning

message. The congstency of the number of tracks, subpasses, and channd sis checked thoroughly and
any problems are reported.

4.5 SNR Calculations
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4.5.1 Basic Equations

Equations to calculate required durations and expected SNRs are as follows.
F = correlated (observed) flux density

?
NR " —
S

F
(SEFD, x SEFD,)'?

1.75
(bits)L2

S -

bits " ratex #channels x duration

1.75x NR\?2 _ | SEFD, x SEFD,
scanlength * | ———| x
F rate x #channdls

Individua station scan lengths (durations) and baseline SNRs achieved are calculated as follows.
All caculations are done for both bands (S and X). Details of the program logic are found in the next
section.

* For each basdline, calculate number of secondsrequired to achievetherequired SNR, using the
observed flux dengity on that basdine, SEFD for each antenna, number of channels, bandwidth,
and SNR.

» For each gation, find thelongest duration, for both bands, of all basdinesthe station participates
in. Thisis the duration assigned to the station.
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» For each basdine (station pair), use the shortest duration of the two stations to caculate the
actual SNR achieved.

Hux densty gpplicable to the observed flux for the basdline length is used to caculate the scan
durations by basdline. Refer to page SKED-113 for the equations used to calculated observed flux,
F. If the source is not strong enough on any of the baselinesthe affected Sation istrested Smilar tothe
case where a source is not above the horizon at a station.

SEFDs are adjusted for the elevation of the source at each station. See page SKED-? for the
equations.

If the caculated SNR islower than the minimum required on any of the subnet basdlinesto agtation,
the stationisdropped automatically if parametersnr issettoaut o.If snr issettomanual , you
are asked each timeif you want to schedule it anyway.

4.5.2 Calculating Scan Lengths

1. Check that SEFDs are present for dl stations.
2. Check that flux dengty is present for this source.
3. For each band (e.g. S, X)
For each basdine
Cdculate scan length required on this basdine

1.75xSNR . |? [ SEFD,xSEFD,
_ | X
flux

scan(sec) [ ] % CORSYNCH

2x bandw x nfreq

bandw = video converter bandwidth (Hz)

flux = observed flux for this basdine (Jy)

nfreq = number of channdsin this band

NR,in = minimum SNR specified in snr command for this basdine

CORSYNCH = vaue of parameter cor synch (sec)

SEFD = dation SEFDs asthey appear inthest at i on | i st command (Jy), adjusted
for eevation

If flux is O on this length basdine, then scan=-1
End basdline loop
End band loop
4. Select scanlength for agtation by choosing thelongest of the scan lengths calculated for al basdines
with this gation.
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5. Sdect thelonger of the scan lengths for the two bands.

6. Round the station scan length up to the next higher modular time unit.

7. Select the shorter of the calculated scan length and the maximum scan length (depends on tape
length and recording speed).

8. Cdculae actud SNRs achieved on each basdline, using the actud station scan lengths.

4.5.3 Calculating Predicted SNR

For each basdine

Usethe smdler of the scan lengths at the two stations of thisbasdine. Thisisthe amount of deta
that will be correlated.

For each band

Yo
actual S\R * 2% bandwx nfreq 9 flux x scan®
SEFD, xSEFD, 175

If actual SNR< (SNR,;, for this basdine - margin) then increment number of bad SNRs for
thisgtation

End band loop
End basdine loop

4.5.4 Checking SNRs

1. Cdculate durations for each remaining station
2. For each station
If scan length < O this means the flux was 0 on dl basdlines to this sation. Mark this station as
?no flux”.
End gation loop
3. For each station
Check weakest (i.e. largest SEFD) gation fird. If number of bad SNRs> 0 thismeansminimum
SNR could not be achieved on some basdines. Mark this Sation as?low SNR.”
End gation loop
4. Eliminate ?no flux” and ?low SNR” stations from list of stationsand go to 1.

4.6 Tape Motion and Tape Usage

SKED-118 August 1, 1999



Mark IV Software Documentation sked

sked supportsthreetypes of tape motion, known as* sart& stop”, “ continuous’, and “ adaptive’.
Usethet ape command to specify thetypefor each sation. Thetypewill determinewhether thetape
is dtarted at the beginning of each scan and stopped at the end, or whether it is run more or less
continuoudy even during tape dewing periods. sked cdculates how much tape footage is used for
a scan using the tape speed, which depends on the sample rate, fan-out factor, recording format, and
bit density. The Mark I11A corrdators support only start& stop tape motion, the VLBA correlator

supports al types.

4.6.1 Tape Speed
Tape speed is cdculated with the following equeation:

speed = ohfac x r /( bitdens x n)

where
ohfac = 9/8 for Mark 111/1V data-replacement (DR) format
=9.072/8 for VLBA non-data-replacement (NDR) format

n = fanout factor, elther 1, 2, or 4
r = samplerate in bits/sec
bitdens = bit dengity in bpi

33333 for Mark 111/1V data-replacement format (thick tape)

34020 for VLBA non-data-replacement format (thick tape)

56250 for Mark 111/1V data-replacement format (thin tape)

56700 for VLBA non-data-replacement format (thin tape)
Note that bit density depends on the recording mode, not on the station equipment, but
remember that Mark 1V equipment can only record in data-replacement modes while
VLBA equipment can do either mode. The high density modes require thin tape to be
used.

4.6.2 Start&stop Motion

The default type of tape motion is cdled “gart& stop”. At the beginning of each scan the tape is
started moving and at the end of the scan it is stopped. If an early tape Sart is pecified with the
ear | y command, the tape is sarted that much time before the scan start time. The footage used up
during the early start time isincluded in the caculation of the footage used for that scan.

If there is not enough tape remaining in the same direction as the previous scan, sked will putin
enough timefor the tape to be fast forwarded or rewound to the end or start of the next pass. Thenthe
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scan will be st to record in the new direction. This extratimeis caled ?spin” time and is displayed
when anew observation is scheduled.

If the parameter flag for parity checksisY, thens k ed will add enough timefor aparity check after
the first scan recorded on each pass. Thisisthe only scan for which the timeis alowed.

4.6.3 Continuous Motion

When you specify continuous tape motion, sk ed startsthetape at the beginning of each passand
runs it continuoudy until the end of the pass. The tepe is Sarted only at the beginning of a scan. This
means that the idle time between the end of one pass and the Sart of another isarbitrary. Thistype of
tape mation will maximize the possble SNR you can achieve in a schedule, but it also maximizes the
tape usage. The totd amount of time on-source is used to cdculate SNRS, nat jus the minimum time
required to achieve the target SNRs.

If the parameter flag for parity checksis'Y, then sked will add enough time for the parity check
and setup procedures after the tape has reached the end of the pass.

If there is not enough tape remaining in the pass for the scan to finish, sk ed will add enough time
for the tape to roll to the end of the pass, do the parity check and setup proceduresif required, and set
up for the new direction. Then the new scan can sart. The generd dgorithm used for determining the
dart of the next scan is.

if (source +dew +cal +duraion) *speed > remaining feet on this pass then
roll tape to the end, do procedures, and start the new scan

If you are scheduling manualy, you would want to avoid scheduling scans that would generate long
running times to the end of the tape. Instead, try to schedule a scan that will fit into the remaining tape.
If you are scheduling automatically, the much later sart time for this scan would give it alower priority
intheligt of possible scansthat may be selected.

4.6.4 Adaptive Motion

With adaptive tape motion the tapes are run continuoudy but they are stopped if more than the
specified “gap” time would be wasted between scans. The generd dgorithm that s ke d uses for
adaptive mation is

if source +dew +cal - ear | y)>gap then
stop the tape between scans
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if sour ce +dew +cal + duration) * speed > (remaining feet on this pass) then
if (duration* speed) < (remaining feet on this pass) then
stop the tape between scans
dse
roll tape to the end, do procedures, and start the new scan

The cuefor dr udg to know whether to stop thetapeisthat the cal culated footage for the end of one
scan is equd to the Sarting footage for the next scan, including any early tape dart.

4.7 New Scan

When a new scan is requested, sked takes the following steps and makes these calculations to
determineif the scanisvalid.

1. Cdculate dewing time to the new source.
If sourcewill risewithinthel ook ahead time, then set dewing time equd to thetimeremaining
until the source rises, and mark it asrising.
For each station
If the new source is not up at the end of the previous observation then
If vi s issub then drop this ation
IFvi s isal | thenquit
If sourceis marked asrising, ask if user wantsto delay start of observation until source rises
End station loop
2. Cdculate scan lengths, calculate predicted SNRs, check SNRs againgt minimum required.
For each station
If station hed any basdineswith ?2low SNR” or ?no flux” then
If snr isaut o then drop this station
If snr isman then ask if the user wants to schedule it anyway
End station loop
Determine best tape footage at each station, including tape spin time.
4. Cdculate gart time of the observation, if none is specified. See page SKED-20 for how the start
timeis caculated.
If the source istoo close to the sun at the start time then quit.
6. For each station
Calculate source position at the start and end of the new observation.
If the source is not up at the start or if the source is not up & the end then
If vi s issub then diminate this Sation

w

o
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Ifvi s isal | thenquit
End station loop
7. Display observation parameters
If confi r misyes then ask if OK before adding observation.
If conf i r misno then add the observation.

4.8 Multiple Rises/Sets

It may happen that a source ?rises’ or ?sets’ more than once at a station. An example of this
phenomenon happens at Fairbanks where there is a hill just a the maximum eevation of some low
declination sources. The source risesto the east of the hill, goes behind the hill asit trangts, regppears
onthewest side of the hill, then sets. Another example occurs when a source passes directly overhead
a agation with an azimuth/elevation mount. The source will gppear to ?set” during thetimeit trandts
the keyhole a zenith.

In such cases, thesi t evi s display will show only theinitia riseand firgt ?setting” of the source.
This is due to the dgorithm used for mutua visghility displays. A different agorithm is used for the
what sup digplay and the new scan cdculaionsare always correct. The source spostionfor anew
scan is checked at the current time and at the end of the proposed observation. If the scanispossible,
it will be displayed by what sup and scheduled if requested. sked will not et you schedule an
impossible observation.

There is one case for which sked will not do the right thing. This is the case when the scan
happens to begin before the source?sets” into the obstruction or keyhole and ends after the source has
?risen” out of the obstruction or keyhole. Since only the beginning and end of the scan are checked,
sked would think thisisavalid scan.

4.9 Source Structure Models

Source structuremoddsareusedins k ed to caculate the predicted observed flux on each basdine
of ascan. Thecurrent implementation useselliptical gaussan modes. Parametersfor the source modd's
arefound in the $FL UX section of the schedule file.

The effect of having sources with extended structure is that they are partidly resolved on long
basdlines, thus reducing the observed flux. The basdline length that is appropriate is the projected
basdline. For example, when a source isrisng a Mojave, the basdine to Westford is foreshortened
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and therefore generally more of the source's flux would be observed than when the source is more
nearly overhead a both stations.

The equations belowareusedins k ed to compute the observed flux dengity for agiven scan. All
anglesarein radians, uv components are in wavelengths, and flux density isin Jy. The observed flux
for al components is added to obtain the total observed flux for a given scan. As of this release of
SKED, offsets of components from a centroid is NOT implemented. Separate calculations are done
for X- and S-band.

The observed flux for one model component is caculated from the following equation:

2
obsflux = flux x exp &p 217
4 In2

where

obsflux = predicted flux dengty that will be seen for this observation, for this component

flux = totd flux dengty of the component

? = 9ze of the mgor axis of the component

| = effective basdine length, taking into account the basdline projection and the position angle
of the component. For acircular source, | isthe projected baseline.

| = (vcospa % usnpa)®> % R2(ucospa & vsnpa)?
u " b,SnGHA % byCOSGHA

v " b, % sind(&b,cosGHA % b, SnGHA)

where
by, by, b, = components of the basdline
R = axid ratio of the component (1.0 for circular)
pa = pogition angle of the component magor axis with respect to the origin
GHA = Greenwich hour angle of the source
d = source declination

The observed fluxes by basdine are displayed in matrix form when a new scan is scheduled
interactively.
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The projected basdinesthat are displayed in matrix formwhen anew scan isscheduled interactively
are cdculated from the u and v components:

projected baseline ™ yu? % v?2

The cdculaions of observed flux for the vscan command are dightly different because there is
no epoch associated with the caculations. The equations are identica except for the caculation of u
andv. For thevscan command:

. [1h2 2
u by % by
v*"b,cosd

z

projectedbaseline \/bx2 % b % b2

4.10 Automatic Scan Selection Algorithms

4.10.1 Subconfiguration Selection

sked consdersarestricted subset of possible configurations for autometic sdection. The main
reason for limiting the number of observationsisthat the total number of possble configurationsisfar
too largeto congder absolutely every one. Also many of the possible configurationswould not belikely
to be sdlected due to the smdl number of VLBI observations they would contribute to the schedule.
The regtrictions are designed to sSmply consider only those configurations which are most likely to be
selected.

A separate subroutine is used depending on how many stations arein the network. Because of the
goproach of deliberately limiting the number of configurations considered, it has not been possible to
design a completely generd single subroutine. As of the date of this document, subroutines exist to
support up to an 8 station network.

sked determinesthe possible configurationsusing thewhat sup cdculationsfor which sourcesare
2up” a the current time. A matrix is filled in which holds a flag indicating which sources are visble &
whichgtations. sked then selectsfor testing a subconfiguration which consists of one or more scansthat
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could be observed using the available sources and stations at the current schedule time. Thisapproach
smulateswhat ahuman scheduler might do. For example, with a6-gation network, the scheduler might
select a source that the entire network could observe and then schedule a single scan resulting in 15
observations. Or, the scheduler might select 3 gtations to observe one source and the remaining 3
dtations to observe another source; this resultsin 2 scans and 6 observations. Each set of scans that
could be observed at a given point in the schedule is called a subconfiguration.

The table below showswhich groupings of scans sked considersin selecting asubconfiguration. The
?subconfigurationsconsdered” column ligtsthe number of stationsin each scan of the subconfiguration.
Subconfigurations are separated by commas. Groups of numbers in parentheses are the numbers of
gtations in each scan of configurationswith multiple scans. The ?number of total observations’ column
lists the corresponding number of observations which result from each of the subconfigurations.

Note in the table that certain subconfigurations, e.g. (2,2,2,2) in the 8 gtation network, are not
considered. Thisisbecause the resulting subconfiguration would yield too few observationsreative to
the other possihilities for the network.

sked as usud keeps track of the status of each station with respect to the time of its most recent
observation, pointing position, and tape usage. Aseach scanistested, thefull sked calculationsfor start
time are made, including dewing, early start, tape spin, and SNR caculation. Any scan that is
impossble for any reason is iminated from consderation.

Subconfiguration Selection
Number of Number of gtationsin Number of total
dations subconfigurations observations

in network considered

2 2 1

3 3,2 3,1

4 4,3, (2,2) 6,3, 2

5 5,4, (3,2), (2,2), (2,3) 10, 6, 4, 2, 4

6 6,5, (4,2), (3,3), (24), 15,10, 7, 6, 7,
(2,2,2), (3,2), (2,3) 3,4, 4,

7 7,6,(52), (43),(22,3),  21,15,11,9,
(2,5), (5,2), (3.4), (4,3) 5,11, 11,9, 9

8 8,7,(6.2), (53), (52), 28, 21, 16, 13, 11,

(4,4, (4,2,2), (3,5), (3,4), 12,8, 13,9,
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(2,6), (2,5),(24,2) 16, 11, 8

4.10.2 Covariance Analysis

The many possible subconfigurations selected in the process described in the previous section are
tested and ranked according to which ones most improve the covariance. The criteriafor ranking are
described in this section.

sked sats up the matrix of norma equations for dl of the parametersto be estimated. For each
observation, the partia derivatives of the parameters being estimated are calculated and  then added

to thematrix. Partid derivativesare weighted by the added noise value and type of weight, as specified
intheop command.

Matrix of normd equations  mMme
Inverse matrix: i e

Norma equation matrix

with atest subconfiguration

added: mec

Inverse of test matrix: I rmec

For each partid: coeff = coeff / s

For equd weights: S =noi se

For SNR weights: s=sqrt [ noise? + 1/ (2pbSNR)? ]

b = rms spanned bandwidth
SNR = cdculated SNR for this observation

Rdative improvement for
ith optimized parameter: tr, =1 - imec;; / ime;;

Trace, criterion for ranking
subconfiguraions Tr = SUM (tr; * wt;)
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User-specified weight: Wt
(the way the user specifies these weights has not yet been specified or implemented)

sked maintainsthe matrix of norma equations, and itsinverse, for dl observationsthusfar inthe
schedule. For each subconfiguration to be tested, sked adds each of the subconfiguration's
observations to thematrix of norma equations, invertsthe matrix, and ca culatesthefractiond decrease
(relative to the inverse matrix before adding the test observations) of each of the diagonal eements of
the inverse matrix for the parameters being optimized. The subconfigurations are ranked according to
the sum of these values, with the maximum sum ranking highest.

After eva uating the trace for one subconfiguration, thematrix isrestored to itsorigina state and then
the next subconfiguration istested, and so on. UptoMAX _ CHART subconfigurationsare retained and
ranked. This number is set by default to 100. It is used & compile time and is specified in the file
skparm ftni.

4.10.3 Minor Options Evaluation

Either sky coverage or covariance is first chosen by the user as the mgor optimizing criterion for
the automatic scan selection, by toggling the option in the upper Ieft of the op set  display. When
anew scanisto be selected automaticaly by sked, al possble configurations of stations and sources
are firgt sorted according to how each configuration improves the sky coverage or the covariance
during the previous time window. Use the Last nnh option to st the size of this window. The
number of configurations to be considered for the remaining minor optionsis specified by the user as
apercentage of thetotal number available, up to amaximum of 100 configurations. UsetheBest nn%
option to specify the desired percentage. If nn is O then only the one best subconfiguration, as
determined solely by coverage or covariance, will be sdected. These top-ranked configurations are
treated equaly for the remainder of the selection process.

Note that if sky coverage is selected as the mgor criterion, then sked ignores the optimization
parameters for covariance andyss, regardless of what is highlighted on the screen. A messageto this
effect is printed when you exit the selection screen. Y ou must usethecommandop go to set up the
automatic scheduling even if no covariance andysisis going to be done.

Now sked hasthelist of the best configurations for either sky coverage or covariance. Next the
minor options are eva uated for each configuration. For each minor option for each subconfiguration
sked computesaweight wei ght and normdizesit totherange0to 1. Theweightsfor each enabled
option are summed and the subconfigurationwhich hasthe highest total weight isthe one sdected and
its scans are scheduled. The calculation of the weights for each minor option is described next.
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Max Obs
wei ght

nobs/ maxobs nobs = number of observationsin the subconfiguration
maxobs = nst*(nst-1) = number of
observations possible if al gations observed the same
source
nst = number of gationsin the network

Local Cov
wei ght

cov/ maxcov cov = average over dations in the subconfiguration
of the smdlest spherica distance between the
observations in this subconfiguration and the
observations during the previous 4 hours.
maxcov = largest vaue of cov for all ranked
subconfigurations

Mn Tinme
val = mean obsarvation gart time/ (latest mean time - earliest mean time)
The mean observation time is the average of the start
time of al scansin the subconfiguration.

Ri seSet: Theconfiguraion isgiven an additiond weight of 1 if it contains a source that isrisng
or setting at any of the participating stations. The rising/setting status of a source is maintained
throughout the duration of the lookahead time. A source is consdered to be "risng" from the time it
rises above the loca horizon until that time plus the lookahead time, and smilarly for setting. The
minmumtime between scans (Bet wnnm) does not gpply if asourceisriang or setting and it isbelow
the minimum devation specified by LoEl nnd. Thisdlows (but does not require) multiple scansto be
made on asource asit risesor sets. If aminimum eevation is not specified (i.e, thevaueis set to zero,
the default) then the minimum time between scans does gpply. In this case, note that if the lookahead
timeis shorter than the minimum time between scans on the same source, then only one observation
is possible during the "rising” or "setting” period.

4.10.4 Display of Results

Theforma errorsdisplayed withther esul t s orr esul t s f e command arethe squareroot
of the diagond eements of the variance/covariance matrix:

f.e., = sqgrt ( ime;; )
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Withthecommandr esul t s covari ance, the corrdation matrix is displayed:
ime;;/sqrt[ime;;*i me,;]

Thecommandr esul t s correl ati on digiaysthe full matrix of norma equationsand the
variance/covariance matrix:

me; ; and I me;;

4.10.5 Coverage Algorithm

The sky coverage vaue is calculated to obtain avaue representative of the average sky coverage
for the most recent nwi N hours of the schedule. The vaue is calculated as the average over Al
dations of the minimum spherical distance between observations. During eva ugtion of subconfigurations
the coverageis cdculated asfollows:

cov = [ SUM(mn a) ] / nstn

a = gphericd distance between the current observation and a previous observation at a
dation. All observationsinthelast nwi n hours are considered.

nst n = number of gationsin this subconfiguration
For ther esul t command, the vaue of ?coverage’ that isdigplay is caculated as.

cov = (mn a) / sqrt(8/nobs)

nobs number of obsarvations checked for minimum value of a

covs [ SUMcov; ] / nstn

4.10.6 Automatic Selection Logic
Thelogic flow for automatic selection of scansis shown in the pseudo-code below:

For each possible subconfiguration
For each scan in the subconfiguration
Generate the start time and tape footages
Cdculate partids and weights
Add the scan to the subconfiguration array
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Invert the mne
Sum diagond eements of the inverse mne for optimized parameters (Tr )
Cdculate coverage vaue for this subconfiguration
If Tr issmadler (i.e. this subconfiguration is better) than the lowest-ranked subconfiguration,
keep it and Soreit by rank
For each ranked subconfiguration, downto nbest % of the total number
Cdculate normalized vaues for 3 minor options and coverage
Sum the normalized vaues
SHect the subconfiguration with the highest sum
Enter sdlected subconfiguration’s scans into the schedule

4.11 Elevation-dependent Sensitivity

sked caculates and applies an elevation-dependent reduction in sensitivity that is due to the
amosphere’ s addition to system temperature. In addition, some antennas have an € evation-dependent
sengitivity due to changesin the amount of ground pickup caused by feed spillover. Theformulationin
sked accounts only for the system temperature contribution to an antenna’ s senditivity and ignores
actua gain effects. The dependence of sengtivity on eevation has been determined from system
temperature data recorded at the stations and is applied ins k ed whenyou useautomatic caculaion
of scan lengths to achieve aminimum SNR.

The program uses agorithms developed by Dave Shaffer that have terms in fractiond powers of
l/sin(el). Anadjusment is madeto the zenith value of the station’ s SEFD when the ca culations of scan
length are made. The adjusment form is.

G

adj " 3 .
& (sna Yy

where
n = number of terms, usudly 1t0 3
el = devation of the source
¢ = coefficient for the ith term
y = power of thesin(dl) term, generdly O<y # 1

Thefind vdue of agation's SEFD is
SEFD" SEFD, x adj
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where SEFD, isthe zenith value of the dation's SEFD. Refer to the sked’s Catalogs manud for
the way the vaues of ¢ and y are entered into the equi p. cat cadog file. Adjusted vaues of
SEFDs are displayed when you schedule an observation interactively.

4.12 Rise/Set Calculations

Numeroustimessked needsto know whether asourceis®up’ & agiven gation at the current
time. sked could smply computethe actua position of the source at that time and then test whether
that position was above the dation's various limits. A more efficient procedureisto caculate once and
dtore the exact times at which a source rises and sets at each station. Then when it is needed to know
whether asourceisup, Smply test whether the current timeis between therisng and setting times. This
approach reduces the total calculations in the program by 30%.

The amplicity of this approach is complicated by the station horizon mask that effectively lets a
source “risg” and “set” multiple times. A source's path across the sky may go behind an obstruction
after it rises, then emerge from behind the obstruction later. For example, this effect occurs for afew
sources a Fairbanks and at Fort Davis where there are mountain peaks on the horizon. sked finds
adl of the risngs and settings for each source and stores them al, then checks the appropriate one to
decide whether asourceis up. If a source rises and sets more than 4 timesin aday, an error message
isissued and sked stops. None of the source/station combinations we normaly use have morethan
4 rise/set vaues.

Another complication in thisgpproach isthat sked keepstimeinternaly asUT, but sourcesrise
and et at the same sidered time eachday. Therefore, it isnecessary to storetheriseand set timesas
Sdered times. When it is needed to know whether a source is up at a certain station, the gppropriate
time converson must be made.

Y ou will see the rise and st times being caculated the first time they are needed. Because the
cdculations take anoticeable length of time, the source numbers are counted off asthe cdculationsare
completed.
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5.0 Installation

This section contains ingructions for ingaling sked and dr udg on your system. Please read
through the entire section first to gain an understanding of the ingdlation process. Then follow the
detailed steps.

5.1 System Requirements

This digribution of sked and dr udg isfor ingalation on any of the 700 modds of HP9000
meachines running HPUX. The programs have been linked and tested under HPUX verson 9.0x. The
executables, catalogs, and miscellaneous files require about 5 Mbytes of disk space. If you ingal the
source code, you will need about 110 Mbytes for source and object files.

sked uses saverd utility programs that you will want to have avallable if you make use of the
plotting features or the sked- sol ve interface. The specific programs that are needed are;

pc8 Fotting program which usespgpl ot . Thisprogramisapartof sol ve and
isnot digributed with sked.

pgpl ot  Public domain plotting package. This package has been modified for use with
pc8.If youhavesol ve, then you have theright verson.

HPGLS A specid driver forpgpl ot neededby sked. If you do not havethisdriver,
contact Frank Gomez Goddard (f gg@em ni . gsf c. nasa. gov).

sskedh A programintheanadyds sysem that implementstheinterface between sked
andsol ve. If youhavearecent distribution of sol ve, then youshould have
this program. If you do not have it, contact Karen Baver at Goddard
(kdb@ eo. gsfc. nasa. gov).
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You don't have to have X11 or pgpl ot torun sked. Infact, sked won't try to make the
interactive digplays unless you are running under X1 1. If you attempt to print a plot and one of the
graphics programsis not available you will get an error message.

Y ou will need to have the public domain facilitiesf | ex and bi son ingdled on your machine
for the VEX pargang routines. These interpreter/compiler facilities are required for compiling sked.
If you do not have them you can find the latest versions at

http://hpux.csc.liv.ac. uk/

This dteis a searchable archive of many routines that have been ported to HP-UX. Full ingtructions
for building the libraries from source are included in each package. If you need assstance with this
process, you can contact Frank Gomez at Goddard (f gg@em ni . gsf c. nasa. gov). When
you are on the web page, searchfor f | ex- and bi son.

5.2 Distribution Files

The didribution files for sked and dr udg are avalable via anonymous ft p to the host
gem ni . gsfc. nasa. gov.Whenyouft p togem ni , dothefolowing:

ftp>cd pub/sked/ skversion version isthe release date
ftp>binary

ftp>get skedf.tar.Z

ftp>get skeds.tar.Z

ftp>ascii

ftp>get skedinstall

ftp>quit

Y ou don't need to retrieve the catalog files separately via f t p because they are included in the
compressed distribution files. Thefiles that you just got are:

skedf.tar.Z Thisfile contansdl thefiles, except source code, required to ingtdl sked
and dr udg. It includes executables, catalogs, and miscellaneous files.

skeds.tar.Z Thisfile contains the source code and makefilesfor sked, dr udg, ad
their utility routines.
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skedi nst al | This file is a script to ingtal the programs. It uncompresses the tar files,
extracts the files, and copies them to user-specified directories.

Y oudon’t need to uncompress or un-tar the digtribution files because theingtal script doesthat for
you. But you will needto makeskedi nst al | executable with the command:

prompt> chnod +x skedi nstal l

5.3 Installation Instructions

Please follow the steps outlined below to ingadl sked and dr udg. Two script files named
skedi nstal | and skedmake are provided for ingaling the programs and source files. The
scripts have extens ve commenting and informeation on system requirements. A listing of theingtall script
starts on page SKED-140, the make script is on page SKED-148.

In the ingtalation process, you will firgt edit the script fileto customizes ked and dr udg for your
system, then run the script to ingtall the files. At this point you will have the standard versons of the
sked anddr udg executables and their catal ogs and miscdlaneousfileson your system. If you want
to modify any of the compile-time parameters such as array Szes or the absolute path name for the
system contral file, you may edit the parameter file and then re-make the programs. Finaly, you may
edit the system contral file to set up the default location and names of catalogs, scratch aress, and
printer scripts for your system. Follow the descriptions of these steps in the sections below.

Step 1. Space available

Make sure you have about 5 Mbytes of extra space available in the directory in which
skedf .t ar. Z resdes for the files that will be extracted from the tar file. Make sure you have
avalable about 35 Mbytes in the area for source files. This is the area to which files in
skeds. t ar. Z will be restored.

Step 2. Edit install script

Now read theingd| script fileskedi nst al | and edit thefirgt part of it to define pathsfor your
sysgem. NOTE: You need to be able to write in the disk areas to which the files are going to be
restored. Y ou could run the script asr oot , or asthe owner of the disk areas.

In order to decide whether you need to restore source files, you should review the parameter file
skparm ft ni . A liging of this file sarts on page SKED-134. The file has parameters used at
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compile time to configure array sizes and constantsin sked and dr udg. Parameters in this file
indude the maximum number of sdectable ations and the maximum number of parameters for
optimization. If you want to change any parameters for your system, then you will have to restore the
source filesand re-make the programs. If you do not need to change any parameters, you do not need
to restore the sourcefilesand you can use the distributed executables. The parameter filewill be edited
in step 4 below.

The ingdl script only copies and movesfiles, it does not re-make the programs.

Step 3. Execute install script

Executetheingtall script redirecting the output as advised in the comments a the head of the script
file. The following command will write the standard output and standard error of skedingdl to thefile
named ski ns.

pronpt >skedi nstall 2>&1 | tee skins

Theingdl script will autometicaly run under the Bourne shell and return to your origind shell when it
isfinished. The script will uncompress the gppropriate file(s) and copy or movefilesto the designated
directories. At the completion of the script, you will have the distributed files for catalogs,
miscellaneous, and source codeingtdled on your machine. Thelocations and contents of thesefilesare
described starting on page SKED-127. Y ouwill so have executableversonsof sked anddr udg.

Step 4. Edit parameter file

If you are going to customize the programs for your ingalation, now you must edit the Fortran
parameter file skparm ftni prior to remaking. The file is in the skedf/ skdri ncl
subdirectory. Refer to thelisting of the distributed version of thefile starting on page SKED-134. Y ou
can change any of the array dimensions fregly, but please take care to make any corresponding
changes in other parameters that may be recommended in the comments in the file. Please do not
change the vaues of any of the congtants or any of the declarationd

The mogt likely modification will be to change the location of the system contral file. At GSFC the
fileis/ usr/ 1 ocal / bi n/ skedf. ct |, but you may want to put it in a different directory on
your system. Please keep the file name the same, for consstency. The system contral file is the only
file name and path compiled into the program. The locations of dl the other files sked needs —
catalogs, printer scripts, scratch files— are specified in the control file itsalf (see tepsbelow) and can
be changed at any time.
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Step 5. Make programs

Now re-make dl the libraries and the two programs using the script skedmak e. Edit the script
file to put in the absolute path name of the directory that has the sked family source code
subdirectories. Refer to the listing of this script starting on page SKED-148. The script makes the
librariesinthe | nf ch, mat ri x, and cur ses subdirectoriesfirst. Then the library of the utility
routinesused by bothsked anddr udg. Then sked ismade. Findly dr udg ismade. Each of the
libraries and programs can be re-made eedily, if necessary, by invoking the makefile in the individua
subdirectory.

The makefiles for al programs and libraries are set to use the optimizing options of the Fortran
compiler, a afarly high leve. Compilation will require about 10 to 15 minutes. If you modify the
meakefiles for no optimization, then compilation of dl of sked requiresless than 5 minutes.

Step 6. Edit system control file

Review thecontrol fileskedf . ct | and edit it to be consstent with thelocations of filesyou have
justingdled. Thecontral file contains path and directory namesfor filesread and writtenby sked and
dr udg. A liging of the distributed system control file is on page SKED-131, and an example of a
personal control fileis on page SKED-147.

Step 7. Run sked, drudg

Y ou should now be able to run the customized versons of sked and dr udg inddled on your
mechine.

5.4 Distributed Files

The complete sat of digtributed filesincludes dl of the files described below. Thefilesare grouped
in three categories. catalog files, miscellaneous files, and source code.

5.4.1 Catalog files

The catdogfilesdl havea. cat extenson and includedl of the information needed by sked for
source, station, and frequency sdection. The system control file (see pages SKED-11 and SKED-127)
contains the name and location of the files on your system.

Cataog filesarenot used by dr udg because dl of the required information is extracted from the
catd ogs and then written into the schedulefile.
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The file names and contents are listed in the following table.

Catdog File Name Contents

ant enna. cat antennaname, 1D, dewing rates, limits
equi p. cat DAT nameand ID, recorder type, SEFDs
flux. cat source flux dengties and gaussian models
flux.cat.coments source grades and comments on source structure and models
freq. cat frequency sequences

hdpos. cat head offsets

| oi f.cat gation LO frequencies and IF channds
mask. cat horizon and coordinate masks

nodes. cat observing modes

position. cat X,Y, Z locations

rec. cat recording modes

rx.cat receiver setups by station

sour ce. cat source names and positions

source. cat. geodeti c geodetic source names and positions
sequence. cat frequency sequences

tracks. cat standard Mark 111 track assignments

Pleaserefer tothesked’s Catalog Files manud for information on theformat and content of these
files, and how they reference each other.

5.4.2 Miscellaneous Files

Inthe miscellaneous category areincluded thes ked anddr udg executables and shell scriptsfor
various printer options.

File name Whatitis

skedf . ct | sked, dr udg contrd file
| script for laser jet, landscape
ljp script for laser jet, portrait

| sk script for laser jet, landscape
| skp script for laser jet, portrait

5.4.3 Source code files

Thesked and dr udg source and makefiles are dl contained in subdirectories of adirectory of
your choice, normaly nameds kedf . Thereisone subdirectory for thesked program itsdf, one for
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dr udg, and othersfor includefiles, libraries, and utilities. The contents of each of the subdirectories
is briefly described next.

sked/ : Containsthe source code, makefile, and includefilesuniquetos k ed . When the program
Is made, the object files are kept here also.

skdruti I / :Containsthe source codefor al routinesthat areused by bothsked anddr udg.
In the makefile, dl routines are made into the library file | i b/ | i bsked. a. Object files are
gtored in this subdirectory.

skdri ncl / :Contansthe. f t ni filestha areincludedinboth sked’sand dr udg’ssource
code files. The parameter filefor sked and dr udg isskpar m f t ni . Theother filesarethe
COMMON block statements for source, station, and frequency information.

dr udg/ : Contains source code, makefile, and include files specific to dr udg. When dr udg
is made, the object files are stored here aso.

cur ses/ : Contains source code and makefile for the cursor-sensing routines. These are amost
identical to those used by sol ve but there are afew extrafeatures needed by sked.

| nf ch/ : Contains the LNFCH character manipulation routines needed by sked and dr udg.
Theidentica routinesaredso foundin / nk3/ src/ | nf ch and are used by sol ve. These
routines should be compiled with the highest level of optimization.

mat r i x/ : Contains source code and makefiles for matrix manipulation routines. The routines
madeintothelibrary nameddbl as. sol ve areidentica tothoseused by sol ve. Theroutines
madeintothelibrary nameddbl as. sked areuniquetosked. Itisimportant that both of these
libraries be compiled with the highest level of optimization.

5.5 Scratch Files

sked namesits scratch files uniquely. The last four characters of the file names are the process
identification number (pid) of the program. The program utilizes the scratch area designated in your
contral file. The fileslisted in the following table are used by sked. Note that the first few |etters of
thefile name are UPPER CASE. nnnnn isthe program’s pid.

Hle Usge
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SKHnnnnn contains the $HEAD section
SKLnnnnn command log file
SKPnnnnn temporary printing file
SKSnnnnn temporary sked file (used when cregting a new schedule)
SKTnnnnn another temporary file
SKUnnnnn containsthe $FL UX section
SKVnnnnn contains the $VL BA section
SKWANnnn temporary working file
SKXnnnnn contains the $ SOURCES section
SKYnnnnn containsthe $STATI ONS section
SKZnnnnn containsthe $FREQS section
SKpl ot temporary file for plot data

There is no scratch file used for scheduled observations, rather al observations are stored in
memory. Anindex array in memory is used to keep track of the order of the observations, and which
ones are deleted. All observations are stored in an array in memory. New observations are always
added at the end of the observation array. When the schedule file is written out, observations are
accessed in the array using the index array in the correct time order for the $ SKED section.

Fle SKLnnnnn contains alog of the commands typed during a sked sesson. Thefileis not
purged whens ked terminates so that it may be examined if necessary after the sesson. Thisfile may
prove helpful in isolating bugs or procedurd anomalies. Each time sked garts, anew log file is
created. Refer to page SKED-12 for a discussion on how this file can be used to recover if sked
aborts.

5.6 File Listings

The following pages contain listings of the digtributed versons of files.
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*

*

skedf.ctl

The liging beow is the sysem contral file for sked/dr udg. The commentsin thisfile contain
detailed information on the file format and contents. Refer to the discussion on pages SK ED-11 about
the use of the contral file and on page SKED-127 about when to edit thisfile during ingtallation.

skedf.ctl - sked/drudg programcontrol file
This is the default version for sked
This file is free-field except for section nanes which nust begin

in colum 1 with a $. Either upper or |lower case is OK for section
names. Renmenber that path and file nanes in Unix are case-sensitive

$cat al ogs

*

This section is not used by drudg

*cat al og file nanme

source /usr/local /catal ogs/source. cat.geodetic
hdpos /usr/local/catal ogs/ hdpos. cat

flux /usr/local/catal ogs/flux.cat

comrent s /usr/local/catal ogs/flux.cat.coments
ant enna /usr/local/catal ogs/ antenna. cat
position /usr/local/catal ogs/position.cat

equi p /usr/ 1l ocal /catal ogs/ equi p. cat

mask /usr/local/catal ogs/ mask. cat

freq /usr/local/catal ogs/freq. cat

rx /usr/local/catal ogs/rx.cat

loif /usr/local/catal ogs/loif.cat

nmodes /usr/ 1l ocal/catal ogs/ nodes. cat

tracks lusr/local/catal ogs/tracks. cat

rec /usr/local/catal ogs/rec. cat

*

*

$schedul es

*

Enter the path name for schedule (.skd) files. If not specified

* the default is null, i.e. use the local directory.

*

$snap

* Enter the path name for SNAP (.snp) files made by drudg. If not

* specified, the default is null, i.e. use the local directory.

*

$proc

* Enter the path name for procedure (.prc) files made by drudg. If
* not specified, the default is null, i.e. use the local directory.
$scratch

*

Enter the path name for tenporary files. If not specified, the default
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* is null, i.e. use the local directory.

[t mp/

*

$print

* Printer type:

* Enter the printer type for drudg. If not specified, default is |aser.
* Recogni zed nanes: |aser, epson, epson24

* This can be changed interactively with option 9
* Exanpl es:

* printer |aser

* printer epson

* printer epson24

* Printer type:

* Enter any command strings or scripts to be used for printing in
* portrait or landscape. The key words "l andscape" and "portrait"
* indicate the orientation. Followi ng the key word, all characters
* on the line (including blanks) are read as the commnd

* |f no commands or scripts are specified, drudg defaults to embeddi ng
* escape sequences for the output desired into the file and uses

* the system conmand "recode latinl:ibnpc" piped to "lpr" to print
* the tenporary file.

* Exanpl es:

* This exanple is for a laser printer, 6 lines/inch, 10 char/inch
*portrait |pr -of pl0 -ol pi6 $*

* This exanple is the same as above but for |andscape

*| andscape | pr -of pl0 -o0lpi 6 -ol andscape $*

* These exanples are the sane as above but for a smaller font:
*portrait |pr -ofpl6.66 -ol pi6 $*

*| andscape | pr -ofpl6.66 -olpi 6 -ol andscape $*

*portrait <script nane for portrait output>

*| andscape <script name for |andscape output>

| andscape I sk

portrait I skp

* Qutput control:

* Enter the desired orientation and font size for listings. Key words
* are optionl, option4, and option5 for the three |isting options

* Follow the key word by a 2-letter code, first letter "p" or "I" for
* portrait or landscape, second letter "s" or for small or |arge
* font. If none are specified, the defaults are as |listed bel ow
*optionl |s (landscape, small font)

*option4 ps (portrait, small font)

*option5 ps (portrait, small font)

*

" e

* Tape | abel script:

* Enter a script for printing tape labels. If no script is specified

* the default is to use "lpr" to print the tenporary file

* Exanpl es:

*| abel s <script nanme for |abel printing>

*

* Tape | abel printer:

* Enter the name of the label printer for drudg. If no name is specified
drudg * will not attenpt to print tape |abels. Recognized names are
postscript, * epson, epson24, |aser+barcode_cartridge
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* Exanpl es:

*| abel _printer postscript

*| abel _printer |aser+barcode_cartridge
*| abel _printer epson

*| abel _printer epson24

* Label size

* Specify | abel size paraneters, only valid for "postscript" type. If
* no size is specified, drudg cannot print |abels

* <ht> height of a single label, in inches

* <wid> width of a single label, in inches

* <rows> nunber of rows of |abels on the page

* <col s> nunber of colums of |abels on the page

* <top> offset of the top edge of the first row of |abels fromthe

* top of the page, in inches

* <left> the offset of the left edge of the first colum of |abels

* fromthe left side of the page, in inches

* For mat

* | abel _size <ht> <wi d> <rows> <col s> <top> <left>

* Exanpl es:

*| abel _size 1.0 2.625 10 3 0.5 0.3125 Avery 5160
*| abel _size 1.333 4.0 7 2 0.5 0. 25 Avery 5162
*| abel _size 2.0 4.0 5 2 0.5 0.25 Avery 5163
*| abel _size 1.5 4.0 6 2 0.75 0.25 Avery 5197
*| abel _size 1.375 2.75 8 3 0.0 0.0 HP 92285L
*| abel _size 1.5 3.9 7 2 0.5 0.16 Avery L7163

*$mi sc

* Enter the epoch for drudg to use on the SOURCE commands in SNAP files
* Default is 1950 if none is specified. Only 1950 or 2000 are valid

* Exanpl es:

*epoch 2000

*epoch 1950
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skparm.ftni

Thelising below isthe didributed verson of thesked/dr udg parameter file. Thisfileisincuded
inmost of the source codefilesforsked anddr udg. Array sizes, default path names and file names,
and certain congtants are the primary contents of this file. Refer to page SKED-125, 126 for a
discussion about the need to modify this file before you re-make the programs.

Ck*******************************************************************

SKPARM FTNI HOLDS PARAMETERS FOR THE SKED FAM LY OF PROGRAMS.
Parameters which are used by SKED and/ or DRUDG are
coll ected here.

Last nodified: 890623 by NRV to add w ndows paraneters

891113 NRV Add mex base/fl ux paraneter

900125 NRV added max tape |ength paraneter

900206 NRV Modified to remve SOCAT, STCAT

900302 gag renoved catal ogs, luscn and | uusr

911026 NRV Changed flux paraneters

911215 NRV Changed max_chart to 100 (per Heinz)

920528 NRV Add MAX_SEFDPAR

920702 NRV Changed MAX_HOR, COR to 30

930204 NRV Merged sked parameters into this version

930308 NRV Changed aut osked max paraneters to use previously
defined parameters for source and station numbers

930408 nrv Add obl ank (single blank character)
Add octal constants

930506 nrv Changed max_stn to 14

931015 nrv Add flconl, flcon2 (removed from obsfl)

931223 nrv Change to 4000 scans (for test schedul es)

940112 nrv Make the default be 100 celestial, 5 satellites
Change to 2000 scans as default.

940719 nrv Special version for 35 stations

940805 nrv Back to normal val ues
Add MAX_NRS par amet er

950622 nrv Change MAX_PASS to 28 for 4-pass nmode C with VLBA

951018 nrv Add obar

951019 nrv Add MAX CHAN to replace hard-coded "14"'s

960226 nrv Increase MAX_HOR to 40

960412 nrv Test 300 sources

960516 nrv Add MAX_FLD, set to 20

960522 nrv Add lots of max's, change max_pass to i ndex*subpasses

960628 nrv Allow nore nodes in catal og

970114 nrv Add MAX_SORLEN, |ength of source nanes.

970204 nrv Change max_subpass to 8

970206 nrv Chage max_headstack to 1

QOO0 O0022000000000000000000O000O0O0O0O00O00O00OO0O0

IR I S S R I S S R O S S R O
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C
inmplicit none
C
C The maxi mum number of stations which can be selected for
C an experiment at one time. Used in SKED and DRUDG.
Cc
i nteger max_stn, max_basel i ne, max_hor, max_cor, max_headst ack,
.max_track, max_pass, max_i fd, max_bbc, max_i ndex, max_chan,
. max_subpass
C PARAMETER ( MAX_STN = 16)
PARAMETER ( MAX_STN = 35)
C
C The maxi mum nunber of baselines.
Cc
PARAMETER ( MAX_BASELI NE = ( MAX_STN*( MAX_STN-1))/ 2)
C
C The maxi mum nunber of az/el and coordinate pairs for horizon
C and coordinate masks. 18 is the maxi mum nunber allowed w t hout
C i ncreasing the buffer size.
C
PARAMETER ( MAX_HOR = 60)
PARAMETER ( MAX_COR = 30)
C
C The maxi mum number of sources, celetial AND satellite
C whi ch can be selected for an experinment at one tinme.
C This nmust be the | argest paraneter of the maxi mum
C parameters used with the stations, frequencies and sources.
C Used in SKED and DRUDG.
C *** NOTE: If this value is changed, then at |east one of MAX_CEL
C *** and MAX_SAT nust be changed, so that MAX_SOR = MAX_CEL + MAX_ SAT.
C

i nteger max_sor, max_cel , max_sat, max_frq
PARAMETER ( MAX_SOR = 305)

C The maxi num nunber of CHARACTERS in a source name. Should be
C an even integer. Maxi mum size nowis 26, to be cnpatible with
C the nultiple-use arrays in skcom Increase the LNASEx arrays if
C you need | onger source nanes.
i nteger max_sorlen
PARAMETER ( MAX_SORLEN = 16)
C
C The maxi mum nunber of celestial (RA DEC) sources which can
C be selected for an experinment at one time. Used in SKED, SOCAT, DRUDG.
C *** NOTE: If this value is changed at |east one of MAX_SOR
C *** and MAX_SAT nust be changed, so that MAX_SOR = MAX_CEL + MAX_SAT.
C

PARAMETER ( MAX_CEL = 300)

The maxi mum number of satellite (orbital elenment) sources which
can be selected for an experinment at one time. Used in SKED
and DRUDG.

*** NOTE: |If this value is changed, then at |east one of MAX_SOR

*** and MAX_CEL nmust be changed, so that MAX_SOR = MAX_CEL + MAX_SAT.

O0O00O000
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PARAMETER ( MAX_SAT = 5)

Cc
C The maxi mum number of frequency codes which can be sel ected
C for use in an experinent at one tine. Used in SKED and DRUDG
C
PARAMETER ( MAX_FRQ = 20)
C
C The maxi mum number of frequency bands within a schedul e.
Cc **NOTE** This is restricted to be no nore than 2
C There are places in SKED that may appear to handl e nore
C than two bands, but this feature is really tailored to
C only S/ X observations. ***
C Several frequency codes may be selected, as long as they
C are conposed of a maxi mum of two bands, e.g. S and X
Cc
i nteger max_band, max_f | ux, max_vl ba, max_sef dpar, max_nrs
PARAMETER ( MAX_BAND = 2)
C
C The maxi mum size of flux arrays. For source nodels, this nunber
C is the maxi mum number of nodel conmponents tines 6, because
C there are 6 parameters for a gaussian nodel. The val ue of 18
C allows for 3 conponents, although no source nodels currently have
C nore than 2 conponents. For baseline/flux profiles, this is the
C maxi mum nunmber of entries in the profile. The value of 18 all ows
C for 9 baselines and 8 fluxes, nmore than generous to describe a
Cc source.
Cc
PARAMETER ( MAX_FLUX = 18)
C
Cc Maxi mum nunmber of VLBA entries
paranmeter (max_vl ba = MAX_STN* MAX_FRQ)
C
C Maxi mum number of rise/set times in arrays
paraneter (MAX_NRS = 4)
C
C Maxi mum number of paranmeters for the cal cul ati on of
C el evati on-dependent SEFDs.
paranmet er ( MAX_SEFDPAR = 5)
C
C Maxi mum nunber of headstacks. Limted to 2 within sked/drudg
C for now Change to 1 to save space
parameter (max_headstack = 1)
C Maxi mum nunber of tracks on a headstack.
parameter (max_track = 36)
C Maxi mum number of index positions for the headstacks

parameter (max_index = 14)
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C Maxi mum number of subpasses per index position. Set to
C 4 for now, to save array space. Increase to 8

parameter (max_subpass = 36)

C

C Maxi mum nunmber of passes that are possible
parameter (max_pass = max_i ndex* max_subpass)

C Maxi mum nunber of IFs in a system
parameter (max_ifd = 4)

C Maxi mum nunmber of BBCs in a system
paranmeter (max_bbc = 16)

C Maxi mum nunmber of video channels.

Cc
PARAMETER ( MAX_CHAN = 16)

Cc Val ue for PI

Cc
real *8 Pl, ROG, ROZ, SECRAD, OVEGA, EPS, RCS, C, TWOP
PARAMETER (Pl = 3.1415926535897932D0)
PARAMETER (TWOPI = 2.dO0*Pl)

Cc

C EPSI LON FOR 23 DEG AND 27 M N | N RADI ANS
PARAMETER ( EPS=0. 4092797096D0)

C

Cc Speed of |ight
PARAMETER ( C=2.99792458D8)

C

C Degrees per radi an
PARAMETER (ROG=57.2957795131D0)

Cc

C Seconds of tinme per radian
PARAMETER ( ROZ=13750. 98708313D0)

C

C Seconds of arc per radian
PARAMETER ( ROS=206264. 8062471D0)

C

C Radi ans per second of arc
PARAMETER ( SECRAD=4. 8481368111D- 6)

C

C Radi ans per second of time
PARAMETER ( OMEGA=7.272205217D- 5)

Cc

real *8 flconl, flcon2
C Note: 0.6931471=al og(2)
PARAMETER (flconl = (pi*pi)/(4.0*0.6931471))
PARAMETER (fl con2 = pi/(3600.d0*180.d0*1.d3)) ! marcsec --> radi ans

i nteger max_par_esti, max_par_opti, max_di m est
i nteger max_sor_esti, mx_chart
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sked

C Maxi mum nunmber of parameters that can be esti mated.
PARAMETER ( MAX_PAR_ESTI =50)

C PARAMETER ( MAX_PAR_ESTI =20)
C
C Maxi mum number of paranmeters that can be optim zed
PARAMETER ( MAX_PAR_OPTI =30)
C PARAMETER ( MAX_PAR_OPTI =10)
C
C Maxi mum di mensi on for arrays hol ding coefficients etc.
C This parameter is = 269 for 100 sources, 8 stations
C 277 for 100 sources, 9 stations
C 285 for 100 sources, 10 stations
PARAMETER ( MAX_DI M_ESTI =5+2* MAX_SOR+8* MAX_STN)
Cc
C Maxi mum number of sources for which positions can be estinmted
PARAMETER( MAX_SOR_ESTI =10)
C PARAMETER( MAX_SOR_ESTI =1)
Cc
C Maxi mum number of subconfigurations that will be
C exanm ned for possible scheduling.
PARAMETER( MAX_CHART=100)
C
i nteger max_t ape
C
C Default maxi mum tape length. This value is usually
C specified for each station in the equi pment catal og.
C
PARAMETER ( MAX_TAPE = 8820)
Cc
C
I NTEGER NULL
PARAMETER (NULL = 0)
C Definitions for octal constants.

i nteger OBLANK, ODOLLAR, OZERO, OCOMVA, OM NUS, OPLUS,
ODOT, OLPAREN, OUNDERSCORE, OSTAR, OSLASH, OAND,
. ORPAREN, OBAR
paraneter (OBLANK = O 40', ODOLLAR = O 44',
.OZERO = O 60', OCOMVA = O 54', OMNUS = O 55",
.OPLUS = 053, ODOT = O56', OLPAREN = O 50",
. ORPAREN = O 51', OUNDERSCORE = O 137', OSTAR = O 52',
.OSLASH = O 57', OAND = O 46', OBAR = O 140')
i nt eger OCAPA, OCAPB, OCAPC, OCAPD, OCAPE, OCAPF, OCAPX,
. OCAPY, OCAPW OSMALLE, OCAPL, OCAPT, OCAPN, ONI NE, OCAPH,
. OCAPP, OONE, OCAPZ, OSMALLA, OSMALLZ, OCAPU, OCAPV, OCAPR,
. ocapi, ocapo
parameter (OCAPA = O 101', OCAPB = O 102',
. OCAPC = O 103', OCAPD = O 104', OCAPE = O 105',
. OCAPF = O 106', OCAPX = O 130', OCAPY = O 131',
. OCAPW = O 127', OCAPL = O 114', OCAPN = O 116',
. OSMALLE = O 145', OCAPT = O 124', ONINE = O 71",
. OCAPH = O 110', ocapi = o'111', ocapo = o' 117",
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. OCAPP = O 120', OCAPZ = O 132',
.OONE = O 61', OSMALLZ = O 172', OSMALLA = O 141',
. OCAPU = O 125', OCAPV = O 126', OCAPR = O 122')
C Unit 5 = standard input (keyboard)
C Unit 6 = standard output (screen)

I NTEGER STDI N, STDOUT, STDERR
PARAMETER (STDIN = 5, STDOUT = 6, STDERR = 7)

C
Cc
C The | engths of the general purpose buffers |BUF and | BUFQ
C are determ ned by MAX_STN as foll ows:
C | ength of IBUF in chars nust be >=60+MAX_STN*13
C IBUFQ is 1 word | onger than | BUF.
C ***NOTE*** You must nodify the read/wite statements in
C readf _asc and writf_asc to extend the buffer size als.
C
i nteger ibuf_len,ibufg_len, max_obs, max_ent_sor,ibfcom.|en
PARAMETER (I BUF_LEN = 499)
PARAMETER (I BUFQ_LEN = 500)
C PARAMETER (I BUF_LEN = 2586)
C PARAMETER (| BUFQ LEN = 257)
C
c The maxi mum nunmber of scans allowed in a schedule
C
PARAMETER ( MAX_OBS = 2000)
C
c The maxi num nunmber of entries in the source
C catal og. CAUTION: YOU MUST ALSO CHANGE | BFCOM LEN BELOW
Cc
PARAMETER ( MAX_ENT_SOR = 1000)
C
C The length of array | BFCOM = 4* MAX_ENT_SOR
C
PARAMETER (| BFCOM_LEN = 4000)
C
c The maxi mum nunber of entries in the station
C catal og. This nust be no nore than 108. This
C i s because the station and frequency sel ection
C options only can display one page on the term nal.
C (Limt set by NROWS*NCOLS in SEST)
C
i nteger max_ent_stn
PARAMETER ( MAX_ENT_STN = 100)
C
C The maxi mum nunmber of entries in the nodes catal og that
C will be read for selection.
i nteger max_ent _nodes
PARAMETER ( MAX_ENT_MODES = 50)
C The maxi mum size of the selection array, for all types of
C sel ection. This nmust be the |arger of MAX_ENT_SOR, and
C MAX_FRQ* MAX_STN.
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OO0O000000

(@]

[oNe@)

i nteger max_sel
PARAMETER ( MAX_SEL = MAX_ENT_SOR)

The name of the control files. These files are

read at run time. cctfil is the default contro

file that SKED reads each tinme it is run and should
be in the users path. cownctl is a

personal control file that should be in the
directory of the user when running SKED if it is

to be used.

character*128 cctfil, cownct

this path is for Goddard's HPUX

paraneter(cctfil = '"/usr/local/bin/skedf.ctl")
this path is for Linux FS

parameter(cctfil = '/usr2/control/skedf.ctl")

parameter(cownct!l = 'skedf.ctl")
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skedinstall

The liging below is the complete indal script for sked/dr udg. Refer to the ingdlation
ingtructions, starting on page SKED-125, for how to use thisfile. In thisliing, some of the very long
lines wrap around but these are Snglelinesin thefile.

#!/ bin/ sh
HHBHYHYBH ARG HY R HG R HH R RS R RS RS YRR RS R
#

-

# | skedinstall | 3-30-90 fgg (original version)

# | | 910716 nrv (renoved gjet)

L R 930329 nrv (sinplified for 7xx installation

only and tar file only)
930413 nrv (add drudg)
960410 nrv (renove make)
970411 nrv (add VEX)

NOTE:

It is recormended that you be the super-user when this
running this script. Otherw se, you need to have write
perm ssion to all the directories where the files are to be
restored.

PURPOSE:

This shell script should be used to install SKED and DRUDG on
your HP-UX system (HP9000/ 7xx machines only). This script wll
run under the Bourne shell and return to the original shel

upon conpletion. After the files have been installed properly,
use the script "skedmake" to nake the libraries and executables

For this script to work properly, certain parameters such as where
SKED and DRUDG wi Il be installed, the machine you are currently
installing on, etc., nust be inserted into this script, i.e., this
script will have to be edited by YOU, (presumably the system nmanager)
to customi ze it for your particular system There will be conments
in this script that will tell you howto do this. Once you have
finished editing this script, sinply runit. It will send nessages
to your screen, inform ng you about what is going on, what is being
installed where, when things are conpleted, etc. You should TEE the
st andard output and standard error of this script to a file when you
run it so that you you can get a hard copy of the installation session
for your future reference. Method

if running /bin/sh: skedinstall 2>&1 | tee <filename>

if running /bin/csh: skedinstall | & tee <fil enane>

HHFH B HBFHBFHFFHRHFHEHRSERFEFEFEFFSEHREEESESTHRR
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will put the standard output and standard error of skedinstall to
<fil ename>.

GENERAL NOTE:

As you know, if the destination directories you specify are not
enpty, any files that exist with the same name as the ones that
will be installed will be overwritten. You should nmove any old
versions of SKED and the m scellaneous files fromtheir directory
if you want to use their directory for the current install.

H O OHHHHHH R

HEHHHHHH BRI HHHBHHHB R HHH R HE R R R H R H B

BHHRHBH AR R R R R R R R
#

# Pl ease specify the absol ute pathname of

# "skedf.tar.Z"'s directory in the followi ng |ine:

conmpTARdi r=""

# (NOTE: The conmpressed TAR file "skedf.tar.Z" doesn't contain
# source for SKED).

# Pl ease specify the absol ute pathnane of the directory

# of the conpressed TAR file containing the source code

# ("skeds.tar.Zz") in the followi ng |ine:

srcTARdi r=""

# (NOTE: The conpressed TAR file "skeds.tar.Z" contains ONLY
# source for SKED).

HEHH R HHH R HAHHH BB H B HA R B HA R AR HA B H AR H SRR A B HA R AR HH A H AR H R TS RH
HEHHHHHHBHARHHABHAH B HAR BHA B HAHBHAH B HARHHH B HAH B HA B A B HEH B HA R HHBHAHBH
Destination Directory for SKED and DRUDG source files, objects, nakefiles:

NOTE:

You don't need to restore the source files if you don't need to
change any of the paraneters in the file "skparmftni". Refer
to the listing of that file in the SKED documentation and to
the update notice.

HHHHHHHH

If you do choose to restore the source files to your system then
the follow ng sub-directories will be created in a directory of
your choice. Your chosen directory should not have any sub-
directories with the same names as these:

curses/, drudg/, matrix/, skdrincl/, Infch/, sked/, skdrut/, vex/

HHHH HHR

I f you want the source code for SKED and DRUDG (for possible re-MAKES),
specify the destination directory on your current system G ve the
ABSOLUTE pat hname, please (e.g., /data3l/skedf 1is where these seven
directories are |located on the HPs at GSFC, so the line would read:

HH R R
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# sourcedest=/data3l/skedf. |If you don't want the source | oaded, then
# leave this line alone

sour cedest =""
HHBHUBHHRBH BB U BB H B BB U BB H BB AU BB H BB H BB U BB H BB AU BB H BB HH B H BB R AR BB HH B
HHBHYHYRHBHGHY BB B HGHYGHHBH ARG HE R R RS HG R R H G G R H RS SRR YRR RS 7

Destination Directory for SKED and DRUDG executabl es, and m scel |l aneous
files:

The recommended destination directory for all these files is
/usr/local/bin. This is a standard place to put user-witten
executabl es that are not associated with the HP-UX operating system
You may put the SKED executable in one directory, catal ogs

in another, and the m scellaneous files in yet another, but

having them all dispersed like this is confusing and unnecessary.

The SKED and DRUDG execut abl es are named "sked" and "drudg"
The executable nust be installed; any future re-MAKES will over-wite
them

The destination directories for SKED and DRUDG should be in the
$PATH of every potential SKED user (this nust be done extern-
ally fromthis script if necessary).

These are the m scellaneous files on the distribution medium

I'j, lIjp, Isk, Iskp, and skedf.ct
(see SKED documentation for descriptions of these files)

The m scel |l aneous files should be placed in a directory that is
in every potential user's $PATH (nust be done externally from
this script if necessary)

HHHFHHFHHFHRHFHEHFHEHF SRR R

# Repl ace the default in the following line with the absol ute pathnane
# of your destination directory for "sked"

skexedest =""

# Repl ace the default in the following line with the absol ute pat hnane
# of your destination directory for mscellaneous files:

m scdest =""

# Repl ace the default in the following line with the absol ute pathnane
# of your destination directory for "skedf.ctl":

skct| dest=""

HEHHHHHHBHEHHHA R HHA B HHH B H TR B R BT R R R R R

BHHBHBHHRH BB R R R R R R R R
#
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Destination Directory for catal ogs

#
#
# The recommended directory for the catalogs is "/usr/local/catal ogs"
# Repl ace the default in the following line with the absol ute pat hnane
# of the destination directory for catalog files:

cat adest =""
HEHHHHHHBHAHHHABHAH B HARBHA B HAHBHA B HARHHH B HAH B HA B HHHBHEH B HA R HHBHAHBH
HHBBHHHHHHHHH B BB HHHHHHH B BB HHHHHHHH BB HHHH AR BB HHHHH AR R HHHHH BB
Name of Tenporary Directory:

There should be a directory on your HP-UX system where scratch
files are created by the operating system or user processes. Since
SKED wi || use that area extensively, you nmust specify

the name of the scratch area on your system This scratch area
comes standard on every HP-UX system and is probably right under
the root directory with a name such as "/tnmp" or "/tenmp". This
installation script will also use that area. Make sure that there
is at least 9 or 10 nmeg of free space available in it before you
run this script.

Find out what it is for your current system and replace the "" in
the following line with the absolute pathname of this scratch direc-
tory.

HHHHHHFHHFHHHH R

t enpdi r=""
HHHBHHHHHHH R BRBHAHHH R B R HHHHHH BB HHHHH R B R B HBHHH AR BB HHHHH R BB

HEHH BB H ARG H AR HH ARG H ARG H ARG H AR HH ARG H ARG H ARG H AR Y H ARG H ARG HRRHH BB Y HRRHHH
#

# | NSTALLATI ON

#

bol d="t put snmso”

nobol d="t put rnso’

tput clear

echo "${b0| d}*************** SKED |I’lSta||atI0n ***************${n0bol d}"
echo "\ n\n"

echo "\nHit return to begin installation...\c"

read goi nstal

echo "\ nThe installation will proceed with these values that you have"
echo "specified in the install file \"$0\":"

if [ ! -z "$compTARdir" ]

then

echo "Conpressed TAR file (skedf.tar.Z) location: $conpTARdi r"
f

if [ ! -z "$srcTARdir" ]
t hen
echo "Conpressed TAR file (skeds.tar.Z) |ocation: $srcTARdi r"
f
if [ ! -z "$sourcedest” ]
t hen
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echo "Source Destination: $sour cedest "
f
echo "SKED Execut abl e Dest. : $skexedest "
echo "M scell. Files Dest. : $m scdest "
echo "Skedf.ctl File Dest. $skct | dest”
echo "Catal og Destination : $cat adest "

echo "System Tenp. Directory: $tenpdir"

echo "\ nlf any of the above specified paths are not witten as absol ute"
echo "pathnames, then this is an error”

echo "and the install file \"$0\" nust be re-edited to correct this."
echo "If any of the paths are not what you want themto be, you may quit"
echo "this install at this point. Otherwi se, installation will proceed"
echo "with the values shown above."

baddi r =f al se

if [ -z "$conpTARdir" ]

then
if [ -z "$srcTARdir" ]
t hen
echo "\nERROR: |f you are getting the source for SKED"
echo "by conpressed TAR file (skeds.tar.Z), then you al so need"
echo "the other conpressed TAR file (skedf.tar.Z) which contains"
echo "m scel l aneous files, utilities, and catal ogs. The |ocation"
echo "of skedf.tar.Z was not given in the install file. Please"
echo "edit the install file \"$0\" correctly and try again."
baddir=true
f
el se
if [ ! -d "$conmpTARdir" ]
t hen
echo "\ nERROR: Non-existent directory specified for |ocation of"
echo "conpressed TAR file \"skedf.tar.zZ\". Please edit the install"
echo "file \"$0\" correctly and try again."
baddi r=true
el se
if [ ! -f "$conpTARdi r/skedf.tar.zZ" ]
t hen
echo "\ nERROR: Conpressed TAR file "skedf.tar.Z" does not exist"
echo "in the specified directory \"$conpTARdir\". Please edit the"
echo "install file \"$0\" correctly and try again."
baddir=true
f
f
if [ ! -z "$srcTARdir" ]
t hen
if [ ! -d"$srcTARdir" ]
t hen
echo "\ nERROR: Non-existent directory specified for |ocation of"
echo "conpressed TAR file \"skeds.tar.z\". Please edit the install"

echo "file \"$0\" correctly and try again."
baddi r=true
f
if [ ! -f "$srcTARdir/skeds.tar.ZzZ" ]
t hen
echo "\nERROR: Conpressed TAR file "skeds.tar.Z" does not exist"
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echo "in the specified directory \"$srcTARdir\". Please edit the"
echo "install file \"$0\" correctly and try again."
baddir=true
f
f

f
if [ \(! -z "$sourcedest” \) -a \( ! -d "$sourcedest” \) ]
then
echo "\nERROR: The directory \""$sourcedest"\" doesn't exist on your system'
echo "You nust create this directory externally if you want to use it."
baddir=true
f
if [ -z "$skexedest" ]
then
echo "\ nERROR: You must specify a directory for the SKED and DRUDG execut abl es. "
baddir=true
el se
if [ ! -d $skexedest ]
t hen
echo "\nERROR: The directory \""$skexedest"\" doesn't exist on your system"
echo "You nust create this directory externally if you want to use it."
baddi r=true
f
f
if [ -z "$m scdest” ]
t hen
echo "\ nERROR: You must specify a directory for the m scellaneous files."
baddir=true
el se
if [ ! -d $mscdest ]
t hen
echo "\nERROR: The directory \""$m scdest"\" doesn't exist on your system"
echo "You nust create this directory externally if you want to use it."
baddi r=true
f
f
if [ -z "$skctldest" ]
t hen
echo "\ nERROR: You nust specify a directory for the skedf.ctl file."
baddir=true
el se
if [ ! -d $skctldest ]
t hen
echo "\nERROR: The directory \""$skctldest"\" doesn't exist on your system"
echo "You nust create this directory externally if you want to use it."
baddi r=true
f
f
if [ -z "$catadest" ]
then
echo "\ nERROR: You must specify a directory for the catal ogs."
baddir=true
el se

if [ ! -d $catadest ]
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t hen
echo "\nERROR: The directory \""$catadest"\" doesn't exist on your system"
echo "You nust create this directory externally if you want to use it."
baddi r=true

f

f
if [ -z "$tempdir” ]
then
echo "\ nERROR: You nust specify the systemtenporary directory ."
baddir=true
el se
if [ ! -d $tempdir ]
t hen
echo "\nERROR: The directory \""$tenpdir"\" doesn't exist on your system"”
echo "You nmust create this directory externally if you want to use it."
baddi r=true
f
f
if [ $baddir = true ]
then
echo "\ nPlease fix errors, exiting..."
exit
f

echo "\nDo you wish to continue (y=yes, n=no) ? : \c"
badans=true
while [ $badans = true ]
do
read ans
case "$ans" in
y|yes) echo "\nO K. Continuing with install..."
badans=f al se
n| no) echo "\nO K. Exiting..."
exi t
*) echo "\ nPl ease answer (y=yes, n=no) : \c"
esac
done

if [ -z "$sourcedest" ]
t hen
echo "\nInstaller did not want to | oad source files."
echo "continuing..."
el se
echo "\ nInstalling source files under directory $sourcedest."
echo "Please wait..."
cd $sourcedest

echo " pwd’
if [ ! -z "$srcTARdir" ]
t hen

mv $srcTARdi r/ skeds.tar.Z
echo "Unconpressing \"skeds.tar.z\"..."
/usr/bin/unconpress skeds.tar.Z
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echo "Extracting files from\"skeds.tar\"..."
tar xf skeds.tar
/usr/bin/conpress skeds.tar # restore to previous state
mv skeds.tar.Z $srcTARdir

f

echo "\ nInstallation of source files conpleted."

echo "continuing..."

f

echo "\ nPlease wait..."
if [ ! -z "$conpTARdir" ]
then
cd $conpTARdir
echo "Unconpressing \"skedf.tar.z\"..."
/usr/bin/unconpress skedf.tar.Z
echo "Extracting files from\"skedf.tar\"..."
tar xf skedf.tar
[ usr/bin/conpress skedf.tar # restore to previous state
el se
cd $tenpdir
echo "~ pwd’
f

echo "\ninstalling SKED execut abl e under directory $skexedest."
echo "Pl ease wait..."

mv skedexe $skexedest/sked

chnod +x $skexedest/sked

echo "\ nlnstallation of SKED executable conpleted."

echo "continuing..."

echo "\ nlnstalling DRUDG executabl e under directory $skexedest."
echo "Please wait..."

mv drudgexe $skexedest/drudg

chnod +x $skexedest/ drudg

echo "\ nlnstallation of DRUDG executable conpleted."”

echo "continuing..."

echo "\ninstalling mscellaneous files under directory $m scdest."
echo "Please wait..."

chmod +x 1j Ijp Isk |Iskp

mv Ij Ijp I'sk Iskp $m scdest

echo "\ nlnstallation of mscellaneous files conpleted."

echo "continuing..."

echo "\ninstalling catal ogs under directory $catadest."

echo "Please wait..."

mv “|Is *.cat’ updates source.cat.geodetic flux.cat.coments $catadest
echo "\ nInstallation of catal ogs conpleted."

echo "continuing..."

echo "\ninstalling \"skedf.ctl\" under directory $skctldest."
echo "Please wait..."

mv skedf.ctl $skctl dest

echo "\ nlnstallation of \"skedf.ctl\" conpleted."

echo "continuing..."
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echo "\ n\nSKED I nstallation conplete !'"
exit
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skedf.ctl (personal)

The liging below isasample persond control fileforsked/dr udg. Pleaserefer to thediscussion
garting on page SKED-? which describes typical uses for apersona contral file.

*

* SKEDF. CTL - NRV's personal control file

*

$cat al ogs
*

*

$schedul es

*

/users/ nrv/schedul es/

*

$drudg

*

$scratch

*

$print

*

| andscape I sk
portrait I skp
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skedmake

The script listed below makes dl of thesked anddr udg libraries and utility routines aswell as
the two main programs. Refer to the discussion on page SKED-126 about the use of thisfile.

#!/ bin/sh
HEHHARFH AR S HARHH AR HH ARG H AR HH ARG H ARG H AR S H AR FH ARG H ARG H ARG H AR HH RS HBRHHH
# #
# Script to make SKED and its libraries #
# and DRUDG #
# NRV 930413 #
# 960513 nrv Rempve "lib" subdirectory #
#

# 970411 nrv Add meking VEX library
HEHHHR Y H UG H U Y H B G H UG H ARG HBR G PR HHBR G PR HHRRY PR HHRR Y PR HH RS H R Y

# Edit the following |line to put between the quotes the absolute path
# name of the directory that has all of the sked subdirectories init.
# No other editing of this file is necessary.

sourcefiles="/users/nrv/askedd"

# Make the Infch Hollerith routines
cd $sourcefiles/Infch

echo "$sourcefiles/Infch"
/bin/rm*.o0

/bin/rmlnfch.a

make

# Make the curses library routines
cd $sourcefiles/curses

echo "$sourcefil es/curses”
/bin/rm*. o

/bin/rm curses. a

make

# Make the two matrix manipulation |ibraries

# NOTE: the library named dblas.solve is identical to the library
# named dbl as.a used by solve. The library dbl as. sked contains
# the routines not found in dblas.

cd $sourcefiles/ matrix

echo "$sourcefiles/ matrix"

/bin/rm*.0

rm dbl as. sked

make -f Makefil e. sked

rm dbl as. sol ve

make -f Makefile.solve

# Make the sked/drudg utilities library.
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cd S$sourcefil es/skdrut
echo "$sourcefil es/skdrut™”
/bin/rm*.o

/bin/rm skdrut.a

make

# Make the VEX utilities library
cd $sourcefil es/vex

echo "$sourcefil es/vex"
/bin/frm*. 0

/bin/rmvex.a

make

# Now make sked. All libraries are now avail able. Renopve
# the object files to make sure they are all gone

cd $sourcefiles/sked

echo "$sourcefil es/sked"

/bin/frm*.o0

meke -f Makefile. opt

# Make drudg. sked libraries are used in this make
cd $sourcefiles/drudg

echo "$sourcefil es/drudg”

/binfrm*.o0

make

echo "Don't forget to copy the executable sked and drudg files"
echo " to your directory for binary files."
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